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EMPLOYEE RADIATION HAZARDS AND WORKMEN’S 
COMPENSATION 


TUESDAY, MARCH 10, 1959 


CoNnGRESsS OF THE UNITED STATEs, 
SUBCOMMITTEE ON RESEARCH AND DEVELOPMENT, 
JOINT COMMITTEE ON ATomIc ENEGrRY, 
Washington, D.C. 

The subcommittee met at 2 p.m., pursuant to call, in the old Supreme 
Court room, the Capitol, Hon. Melvin Price (chairman of the sub- 
committee) presiding. 

Present : Rasesmetuaiies Price (chairman of the subcommittee) 
and Durham (vice chairman of the committee) ; Senators Gore, An- 
derson, Dworshak, and Hickenlooper; Representatives Holifield, 
Aspinall, Van Zandt, and Bates. 

Also present: James T. Ramey, executive director; David R. Toll, 
staff counsel; G. Edwin Brown, Jr., professional staff member; and 
Alfred C. Blackman, committee consultant, Joint Committee on 
Atomic Energy. 

Representative Price. The subcommittee will be in order. 

This is the first of a series of public hearings to be held this week 
and next by the Research and Development Subcommittee on the 
subject of employee radiation hazards and workmen’s compensation 
as they relate to the field of atomic energy. We had intended gettin 
into this matter during the last session of Congress but the press of 
committee business forced a postponement of the hearings until this 
session. 

I believe that all of us have been able to use the time in the interim 
to good advantage in getting our thoughts together and in coming to 
grips with the many complex issues and problems which are involved. 
During this period, at my request, the Atomic Energy Commission in 
cooperation with the Labor Department has prepared a report to the 
committee covering in some detail major aspects of the problem. This 
report, together with selected materials on the subject matter to be 
discussed, has been incorporated in a committee print which is now 
available for the information of all who are interested in this field. 

These hearings we are beginning today are a continuation of the 
Joint Committee’s inquiry into atomic radiation hazards which was 
begun back in 1956. They are part of three related series of hearings 
this session which are devoted to the nature and control of radiation 
hazards in atomic industry. The first of this group of hearings, on 
the subject of industrial disposal of radioactive wastes, was held last 
month by the Special Subcommittee on Radiation, under the chair- 
manship of Representative Holifield. In the present hearings we are 
taking up a second major aspect of the problem in our discussion on 


1 
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employee radiation hazards and workmen’s compensation. The third 
series of hearings, according to present plans, will be addressed to the 
general question of Federal-State relations and are tentativ ely sched- 
uled to be held sometime in the middle of May. 

Before we hear our first witness, I would like to quote a few para- 
graphs of a statement which I made on March 1 of this year with 
regard to these hearings. At that time I said: 


In recent years we have witnessed a widespread growth of peacetime atomic 
activities, not only in the Government’s laboratories but in private industry 
as well. The vast increase in the use of radioisotopes by Government and in- 
dustry is but one example of this dramatic development. 

With the growth of these activities, particularly in the industrial and private 
medical sphere, has come the increasing problem of maintaining the necessary 
controls over the use of radioactive materials so as to insure the health and 
safety of workers in atomic plants. Aside from physical safety of workers, there 
is the complex problem of compensation when a worker receives a radiation 
injury and the question of causal relationship between the two. 

During the course of the hearings we intend to cover, in orderly sequence, the 
general background of industrial radiation hazards and where atomic industrial 
hazards fit into this picture; the type of safety measures which are being 
adopted to guard against these hazards, including education and training pro- 
gram; and examples of experience at individual atomic installations, both Gov- 
ernment and private. 

The hearings will also cover Federal, State, and private activities which are 
being undertaken to prevent radiation accidents to employees; the application 
of workmen’s compensation laws to radiation injuries; including some of ‘the 
main problem areas and inadequacies in existing laws; and a discussion of pro- 
posed changes in existing laws, both State and Federal, to take care of these 
inadequacies. 

I am hopeful that these hearings will serve the double purpose of providing a 
forum for discussion of the many complex problems involved in this tmportant 
aspect of peacetime atomic development and of compiling pertinent information 
for the guidance of State and Federal Governments. Such action is necessary, 
in my opinion, if we are to avoid a hodgepodge of conflicting laws and regula- 
tions governing the peacetime uses of atomic energy. 


In line with the procedure we have used in several previous hearings 
where the subject matter is quite technical in nature—such as waste 
disposal—we have selected expert witnesses to present testimony on 
individual aspects of the problem within their particular field of com- 
petence. An attempt has also been made to obtain a variety of 
opinions so as to insure a thorough discussion of the major questions 
and issues involved. The subcommittee is grateful, in this regard, for 
the help it has received from an informal advisory panel of experts, 
representing major interested groups, in assisting with the selection 
of the expert witnesses. 

We will begin the proceedings this afternoon by receiving presenta- 
tions on the first of the categories I mentioned earlier, namely, the 
general background of industrial radiation hazards and where atomic 
industrial hazards fit into this picture. As an introduction to this 
subject, Dr. Lauriston Taylor, Chief of the Atomic and Radiation 
Physics Division, National Bureau of Standards, will make a brief 
presentation on standards and their historical development. 

Before Mr. Taylor takes the stand I would like to place in the 
record the schedule of witnesses and outline of subjects to be covered. 
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(The schedule referred to is as follows :) 


JOINT COMMITTEE ON ATOMIC ENERGY 
Subcommittee on Research and Development 


OUTLINE OF PUBLIC HEARINGS ON EMPLOYEE RADIATION HAZARDS AND 
WORKMEN'S COMPENSATION 


TUESDAY, MARCH 10 (P.M.) 


I. General background 


Background statement outlining the broad problem of industrial radiation 
hazards as a general framework for subsequent detailed discussion of radiation 
hazards to employees in atomic energy installations, including : 

A. Opening statement: Representative Price. 

B. Standards and their historical development: Dr. Lauriston S. Taylor, 
Chief, Atomic and Radiation Division, National Bureau of Standards. 

C. Dr. Russell Morgan, Johns Hopkins University, consultant, U.S. Public 
Health Service, National Advisory Committee on Radiation. 

LD. Origin and nature of industrial hazards and radiation injuries: Dr. 
Shields Warren, Cancer Research Institute, New England Deaconess 
Hospital. 

1. Source of injury. 
2. Kinds of injury. 
3. General scope and extent of radiation hazards and accidents. 

E. Safety programs: 

1. General description of programs to promote industrial safety at 
Government, contractor, and licensee installations: Dr. Charles R. 
Williams, Liberty Mutual Insurance Co. 


WEDNESDAY, MARCH 11 (A.M.) 


IT. Examples of experience at individual installations 

Typical examples of operational experience with radiation problems en- 
countered in individual installations. Primarily, but not exclusive, focus would 
be on atomie radiation injury. Discussion would cover measures employed 
locally at individual installations, Government, contractor, and licensee, to maxi- 
mize worker safety, including physical and personnel protective measures, in- 
strumentation and monitoring, education and training, and local inspection. 

A. Opening statement: Representative Price. 

B. Survey of experience with radiation hazards in atomic energy installa- 
tions: Dr. Richard L. Doan, manager, Phillips Petroleum Co., National 
Reactor Testing Station, Arco, Idaho. 

C. Experience at various AEC and private installations : 

1. Mines and mills: Mr. Dunean H. Holaday, Public Health Service, 
Salt Lake City, Utah. 
2. AEC installations: 
Dr. Hugh F. Henry, superintendent, safety, fire and radiation 
control, Union Carbide Nuclear Co., Oak Ridge, Tenn. 
John Bates, Oil, Chemical & Atomic Workers, AFL-CIO, Oak 
Ridge. 
3. Industrial uses of isotopes: 
Dr. F. C. Henriques, Technical Operations, Inc., Burlington, 
Mass. (brief survey). 
James Black, Esso Research & Engineering Co., Linden, N.J. 


THURSDAY, MARCH 12 


II]. Current Federal, State, and private activities with regard to prevention of 
radiation accidents to employees 

Discussion of measures being employed by the Federal Government, States, 

and private organizations to minimize radiation hazards and protect the health 
and safety of employees, including: 

A. AEC and other Federal agencies: 

1. Regulatory activities: Harold L. Price, Director, Licensing and 

Regulation Division, AEC. 
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2. Educational and promotional activities; description of the role of 
AEC, Public Health Service, and Labor Department : 
Presentations: Oscar S. Smith, Director, Office of Industrial 
Relations. 
Comments: 
James G. Terrill, Jr., Chief, Division of Radiological Health, 
Public Health Service. 
B. State activities: 
1. Dr. Morris, Kleinfeld, director, division of industrial hygiene, 
New York State Department of Labor. 
2. John O'Neill, Department of Labor and Industry, State of Penn- 
sylvania. 
C. Private activities : 
1. Employer programs: C. M. Patterson, superintendent, health 
physics, E. 1. du Pont Co., Savannah River plant. 
2. Union programs: 
Fred McGowan, International Brotherhood of Boilermakers, 
AFL-CIO. 
Joseph Phillips, United Association of Plumbers & Pipe- 
fitters, AFL-CIO. 
William Griffin, Bureau of Labor Standards, Department of 
Labor. 





TUESDAY, MARCH 17 (A.M. AND P.M.) 


IV. Application of workmen’s compensation laws to radiation injuries 


Introduction: Dr. Earl Cheit, Institute of Industrial Relations, University of 
California, Berkeley. 
A. Main problem areas: 
1. Coverage of radiation diseases. 
2. Medical benefits and supervision of medical care. 
3. Statute of limitations. 
4. Proof of causal relationship. 
Presentations: 
Dr. Irving Tabershaw, consultant, New York Department of Labor. 
Harry Nelson, former director, Wisconsin Department of Work- 
men’s Compensation. 
Ashley St. Clair, counsel, Liberty Mutual Insurance Co. 
B. Existing laws and practices: 
1. Existing laws and regulations, and their inadequacies: Dr. Earl Cheit. 
2. Present methods of meeting inadequacies : 
(a) AEC experience (chiefly contract operations) : Oscar 8. Smith, 
AEC. 
(b) Private insurance: J. Dewey Dorsett, general manager, Nuclear 
Energy Liability Insurance Association. 
(c) State compensation insurance funds: Ray Oakley,’ secretary- 
treasurer, American Association of State Compensation Insurance Funds. 
3. Seminar discussion: To include definition of overall objectives of work- 
men’s compensation and whether they are being met. 
*articipants: 
Dr. Earl Cheit, University of California. 
Forrest Western, AEC. 
Harry Nelson, former director, Wisconsin Department of Work- 
men’s Compensation. 
Ashley St. Clair, counsel, Liberty Mutual Insurance Co. 
Clint Fair, AFL-CIO. 


WEDNESDAY, MARCH 18 (A.M. AND P.M.) 


V. Proposed changes in las 
A. Résumé of inadequacies and proposed changes: Dr. Herman Somers, Hav- 
erford College, Pa. 
B. Proposals for change: 
1. State action (a.m.): 


1 Could not attend because of illness. 
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(a) Council of State Governments, Norman Erbe, chairman, National 
Association of Attorneys General. 

(b) International Association of Industrial Accident Boards & Com- 
missions (IAIABC), Ned Parsekian, chairman. 

(c) Department of Labor recommendations: Arthur Motley, Chief, 
Bureau of Labor Standards. 

(d) Employer and insurance organizations. 

2. Federal action (p.m.) : 

(a) Andrew Biemiller, legislative repiesentative, AFL—CIO. 

(b) Elwood Swisher, vice president, Oil, Chemical & Atomic Workers, 
AFL-CIO. 

(c) James Brownlow, president, Metal Trades Department, AFL- 
oIo. 

THURSDAY, MARCH 19 (A.M. AND P.M.) 


(d) Leo Goodman, consultant, United Auto Workers, AFL-CIO. 
Other views: 

State action (resumed) : 
Harold Price, Director of Licensing and Regulation, AEC. 
Leoriard English, Firefighters International. 
Otto F. Christenson, Council of State Manufacturers Associations. 
Hubert Yount, insurance associations. 
Dr. W. A. McAdams, General Electric Co. 


VI. Summary 


Roundtable discussion of important points emerging from the hearings. 
Participants: 
Dr. Earl Cheit, University of California. 
Andrew Biemiller, AFL-CIO. 
Norman Erbe, National Association of Attorneys General. 
Dr. Russell Morgan, Public Health Service. 
Herschel Plaine, AEC. 
Ashley St. Clair, counsel, Liberty Mutual Insurance Co. 
Ned Parsekian, [AIABC. 
Arthur Motley, Department of Labor. 
Dr. W. A. McAdams, General Electric Co. 
Leo Goodman, UAW. 
Otto F. Christenson, Minnesota Employers Association. 


Dr. Taylor, would you come around, please, and take the witness 
chair ? 

It is good to have you back again with us, Dr. Taylor. Would you 
proceed with your statement ? 


STATEMENT OF LAURISTON S. TAYLOR,’ CHIEF, ATOMIC AND 
RADIATION PHYSICS DIVISION, NATIONAL BUREAU OF STAND- 
ARDS 


Mr. Taytor. Thank you, sir. 

In the testimony to follow I will try to provide some background 
relative to the problem of permissible radiation exposure under oc- 
cupational conditions. To save the committee’s time I will submit 
separately some of the detailed supporting discussion for inclusion 
in the record, if they so wish. 


1 Joined the National Bureau of Standards in 1927, where he has worked with the excep- 
tion of a period of 3 years during World War II, when he was in charge of Operations 
Research for the 9th Air Force in Europe, and for 1 year in 1948, when he was Chief of 
the Biophysics Branch of the Atomic Energy Commission. He is presently Chief of the 
Atomic and Radiation Physics Division at the National Bureau of Standards; Chairman, 
National Committee on Radiation Protection and Measurements: Chairman, Interantional 
Commission on Radiological Units and Measurements; member, International Commission 
on Radiological Protection ; Chairman, National Academy of Sciences Advisory Committee 
= i Defense ; member, U.S. Public Health Service National Advisory Committee on 

adiation. 
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Representative Prick. Without objection, the detailed study will 
be included in the record. 

(Additional material furnished by Mr. Taylor will be found at the 
end of his testimony. ) 

Mr. Tayor. At this time I will touch on some of the high spots of 
the problem that may have some bearing on questions of workmen’s 
compensation. 

Radiation as a hazard does not present a radically new problem that 
has crept up upon us since the advent of atomic energy. It has been 
known, and to a considerable degree understood, for over half a cen 
tury. Much of our knowledge developed before 1940, for example, 
made possible the phenomenally safe Manhattan District operations. 
True, the problem has grown in magnitude and complexity during 
recent years, but its basic nature has not changed materially. 

The two groups principally responsible for the development of our 

radiation protection philosophy and protection standards have beer 
the International Commission on Radiological Protection (ICRP) 
and in this country the National Committee on Radiation icandien 
and Measurements (NCRP). These were founded in 1928 and 1929 
respectively. As far as I am aware all the protection standards used 
internationally and in this country over the past 30 years have 
emanated from those bodies. They in turn use basic scientific infor- 

mation wherever they can find it or, in some cases, when necessary they 

develop it themselves. As, for example, they look to the National 
Academy of Sciences for some of the information that they require. 
In turn other bodies such as the American Standards Association 
(ASA) (1943) apply the basic principles of the NCRP to the partic- 
ular protection problems of industry. Numerous other scientific and 
professional groups, and agencies of the Federal Government do like- 
wise in their own areas of concern. 

It is now generally believed, although there is some contrary evi- 
dence, that any radiation exposure beyond that from natural back- 
ground, is undesirable. At the same time it is clearly recognized that 

radiation, in its many forms, is of enormous value to society and hence 
its use cannot be abolished. Therefore, we have the familiar dilemma 
of possessing an agent which may involve some risk to man and yet be 
of such great value that it cannot be abandoned. (See also sec. 4.1, 
“Permissible Dose from External Sources of Ionizing Radiation” 
HB-59 (1954).) The problem of risk with respect to radiation is not 
new ; it has been clearly recognized for at least the past 30 or 40 years. 
During this period the national and international groups that T have 
mentioned above have studied the problem intensively and have made 
recommendations regarding the amounts of radiation to which man 
could be exposed without incurring unacceptable damage to himself. 
(See also secs. 3.9 and 3.10 of HB-59. |The question of whole-popula- 
tion exposure was first taken up by the ICRP in 1952 (1).) 

Throughout these years there has been a steady lowering of the per- 
missible dose for occupational exposure. This has often been miscon- 
strued as reflecting evidence that new hazards of radiation have been 
discovered from time to time. This is not entirely the case. In part, 
the levels have been lowered because of improved knowledge with 
regard to the effects of radiation on man, but to a substantial extent 
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they have been lowered because of the development of a more conserva- 
tive approach to the problem. Technological advances have also made 
it possible to achieve better protection without seriously interfering 
with the proper use of radiation. 

For example, prior to 1934 the permissible occupational exposure 
level was of the order of 100 rems per year. The rem is a unit of 
biological radiation dose that applies to all kinds of radiation, includ- 
ing neutrons. It is the product of a measured absorbed dose and a 
factor called the relative biological effectiveness (RBE). For sake 
of comparison, I could point out that for X-rays and gamma rays 1 
rem is essentially equal to 1 roentgen. The roentgen only applies to 
X-rays and gamma rays. From 1934 to 1950 the ICRP recommended 
an average of about 60 rems per year. 

Representative Price. How much do we get from the average X-ray 
exposure ? 

Mr. Taytor. Well, this is not very easy to state exactly. From a 
diagnostic film of the chest, you would get a dose of about a tenth 
of a roentgen, or a tenth of a rem in that case. 

Does that answer you? 

Representative Price. Yes. 

Mr. Taytor. Over roughly the same period, that is, 1934 to 1950, 
the NCRP in this country recommended an average of about 30 rems 
per year maximum. At about 1950 these levels were both reduced to 
an average of about 15 rems per year, and in 1956 were again reduced 
to an average maximum of about 5 rems per year. This last reduction 
was primarily for genetic reasons. 

I would like to emphasize at this point that at none of these levels 
that I have mentioned has there ever been developed any positive evi- 
dence of damage to the individual so exposed. This is not to say that 
some people may not have sustained some damage, but I know of no 
instances where damage to an individual has been causatively related 
to chronic radiation exposures at any of the levels that I have just 
mentioned. 

Radiation can produce at least two classes of damage—genetic and 
somatic. Genetic damage may occur to our germinal cells —— 
which our hereditary characteristics are transmitted. In general, the 
injury does not. manifest itself in the individual exposed. 

Somatic damage relates to injury to the soma, or the body cells 
exclusive of the germ cells. For somatic damage, the situation is 
certainly different. For the individual exposed to radiation, there 
exists the possibility, however obscure, of damage in the form of 
leukemia, some type of cancer, the shortening of the lifespan, or other 
such effects. At the occupational levels in use over the past 30 years, 
as I pointed out, there is no demonstrable individual relationship 
between exposure and any of these ultimate effects. In fact, all of 
these effects can also occur from normal causes in individuals who 
have no radiation exposure history whatever. 

Now, it is basic in the consideration of this problem by the NCRP 
and ICRP that the permissible exposure levels have been set low 
enough so that there 1s a negligible probability of radiation damage 
occurring to the individual exposed. 
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This concept may be summed up by quotation from the most 
recent report of the ICRP. This says: 


The permissible dose for an individual is that dose accumulated over a iong 
period of time or resulting from a single exposure which, in the light of present 
knowledge, carries a negligible probability of severe somatic or genetic injuries ; 
furthermore, it is such a dose that any effects that ensue more frequently are 
limited to those of a minor nature that would not be considered unacceptable 
by the exposed individual and by competent medical authorities. 

Any severe somatic injuries (e.g., leukemia) that might result from exposure 
of individuals to the permissible dose would be limited to an exceedingly small 
fraction of the exposed group; effects such as shortening: of lifespan, which 
might be expected to occur more frequently, would be very slight and would 
likely be hidden by a normal biological variation. The permissible doses can, 
therefore, be expected to produce effects that could be detectable only by 
statistical methods applied to large groups. 

The actual numerical values or standards of permissible dose that 
have been arrived at by the ICRP and the NCRP are chosen in con- 
formance with the philosophy that has just been outlined. I believe, 
however, that all would agree that if demonstrable injury due to 
a definable or specific radiation exposure occurs to any individual, 
he has some reasonable ground for complaint. On the other hand, 
the protection bodies do not believe that there is such positive evidence 
relating exposure to demonstrable injury so long as the person is 
working reasonably within the permissible exposure limits that have 
been set by these groups. 

I say “reasonably,” because if they were within a factor of, say, 
10 higher, they would still be working within reasonable limits. From 
this it would follow that any person working within the permissible 
exposure limits: outlined weal not. be injured in the sense of the 
concept above. - 

If this is not true, there is the tacit implication that the protection 
bodies are in serious error with regard to the maximum permissible 
exposure levels they have set. I do not believe that this is so, and I 
do not know of any evidence to indicate that it is so. As a matter 
of fact, one could go back even further and say that radiation expo- 
sures under the old limits, which might have been 20 times higher 
than we allow today, are noninjurious for the same reasons that I 
have outlined above. 

At this point I would like to drop my oral testimony, sir. The 
remainder can go in the record, if you wish. 

Representative Price. Very well. 

On page 4 you also mention a report of the ICRP, which is in the 
process of being printed now. Would you submit that for the record 
when it is available? 

Mr. Taytor. Yes, sir. I am not toosure when it will be out; within 
the next month, perhaps. (See p. 77.) 

Representative Price. I imagine it will be some time before we 
finish the report of the hearings. 

Any questions, Senator Anderson ? 

Senator Anperson. In the speech you made in Paris in 1957, you 
said that interpretations of the ICRP recommendations by other coun- 
tries may differ from those made by NCRP. Could you tell us in 
what ways, and why they differ? 

Mr. Taytor. As far as I am aware, these are minor differences in 
interpretation. At a meeting during the past year representatives 
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from about 11 countries discussed this question, and they agreed then 
that all of these countries were using the basic permissible exposure 
levels that are used by the NCRP and ICRP. 

Now the differences in interpretation are relatively unimportant 
except for administrative reasons. For example, in this country we 
prefer to tie a person’s total permissible dose to his age. In some 
countries they prefer to limit his dose by the day; others, by the 
week. 

The basic levels remain the same, but there are quite different ad- 
ministrative problems involved, according to how you set this par- 
ticular time factor. It is that sort of thing I had in mind. 

Senator ANDerson. At your Paris talk you had a section headed 
“Protection Problems” and you mentioned radiation from external 
sources and that the new levels are one-third of those in use up to 
now. This will not, you indicate, affect large industries except in 
relatively rare instances. 

Repeated warnings by the NCRP and related national bodies have indicated 
that future levels might have to be still lower. In any case, the nuclear indus- 
try by and large has pioneered the development of conservative radiation prac- 
tices, with the result that they have operated with a fairly large margin of 
safety. 

Now you have been telling us in effect that you do not look forward 
to a reduction in maximum permissible level, and yet you said at 
Paris that they might have to be still lower. Have these warnin 
that they might need to be still lower, not been taken into account by 
your committee ? 

Mr. Taytor. There is always this possibility. The lecture to which 
you were referring was a year and a half ago. I think I would be 
a little bit more inclined, in view of what has taken place since that 


‘time, to stand on the statement that I do not believe there is any 


urgent necessity for considering a lowering of permissible level at 
this time. 

Senator ANpErson. Your language is repeated in the material which 
the Atomic Energy Commission furnished us with reference to it. 
And I just simply wanted to know if there was any comment that 
we bring it further up to date. 

Mr. Tite I think the material that the Atomic Energy Commis- 
sion submitted was taken from precisely the same source. There have 
been some developments within the past year that indicate that we 
may not have to be quite as conservative as we were a year or so ago. 
Dr. Warren will undoubtedly be able to tell you some more about that. 

Senator ANpERson. Just one final last quotation from this material 
furnished by the Atomic Energy Commission. 

Where sufficient assurance can be provided that monitoring and recording 


methods are adequate, the widest latitude in the use of permissible exposure 
levels should be allowed. 


Why? 

Mr. Tayior. Well, sir, what was meant was this: In an installation 
where you have a strong radiation protection or radiation safety pro- 
gram established, where they are monitoring people with the best 
accuracy that is possible today, you are not taking very much chance 
of a person overrunning a permissible exposure by working close to 
the limit. If, on the other hand you are working in an installation 
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where your instrumentation is marginal, where you do not have quite 
the expertness that you do in the better -equipped installation, you 
would be unwise, I think, to allow the people to approach the mavi- 
mum average level, for fear that because of poor instrumentation thc; 
would overrun. 

Now, this is an administrative problem, too, because even if the per- 
son does overrun slightly, this does not mean that he has been harmed 
or injured. 

(For supplementary statement by Mr. Taylor, see p. 62.) 

Mr. Ramey. But if the level of permissible dose turns out to be 
possibly too high, and then the industry is operating at that level, 
and it turns out to be the wrong level, you might be in a little bit of 
trouble, might you not ? 

According to the print, here, most of your industrial outfits have 
normally run conservatively under the maximum permissible dose ? 

Mr. Taytor. This is right. 

Mr. Ramey. And it is probably a good idea; but this statement here 
says you could go up to the limit where you could measure it pretty 
well. 

Mr. Taytor. Yes. That iscorrect. This is perhaps leaning a little 
bit toward latitude in industrial operations. It is all right provided 
your control is good. 

You see, we have two problems here. 

Senator Anperson. Could we stop there and say: You mentioned 
yourself that the level at one time was high, 60 rems, 100 rems. Now 
you say where you can measure it you can come right up to it. Well, 
suppose you can measure it, and you came up to 100 rems. You have 
now dropped it down to five rems. He would have gotten 20 times 
too much, would he not ? 

Mr. Taytor. Well, I do not believe there is any evidence that if a 
person were to be allowed to go up to that old level, he would still 
suffer significant damage. However, I am not advocating this. 

Senator Anperson. Then why have any, sir? If there is not some 
hazard, whv have any ¢ 

Mr. Taytor. That is a very good point. 

Representative Pricer. I notice also, Senator, that the level has 
been going down all the time. 

Mr. Taywor. The level. has been going down for several reasons. 
One is the development of a more conservative attitude. Another is 
the fact that our technological developments have made it possible, 
without pricing us out of the use of radiation. This is an important 
point, you see. They have not gone down, on the basis of direct evi- 
dence of damage to individuals. 

In 1956, they were lowered by a factor of three over what they had 
been prior to that, primarily on the basis of genetic information. This 
isstill not a proven fact, however. 

Representative Prick. But I notice your reduction in 1934 to 60, 
and then to the most recent level, from 60 to 30 rems. 

Senator ANDERSON. Oh, no; less than that. 

Representative Price. Yes, then on down to five. But where you 
cut 50 percent immediately, and then about 1950 the levels were both 
reduced to an average of about 15 rems per ‘year, and in 1956 were 
again reduced to an average of about 5 rems per year, what is the 
significance of that? 
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Mr. Taytor. Well, I think it is primarily, sir, the development. of 
more conservative attitude. As a matter of fact, there is virtually 
no evidence of the effects of low-level chronic exposure of man to 
radiation that would necessitate the lowering that has taken place. 
On the other hand, we recognize that radiation is becoming more wide- 
spread in its use; more people are going to be affected. Therefore, 
there is an element of wisdom in saying, “Well, we will lower it some 
more, because this is wise.” And I must confess that a great deal of 
the problem of arriving at permissible levels is based on the collective 
wisdom of a considerable number of experts, rather than on cold, 
black-and-white scientific facts. 

Senator AnprerRSsON. But you come from 100 to 60 to 30 to 15 to 5. 
Could we say, “The more we go, the lower we go”? 

Mr. Tayvor. No, sir. 

Senator Anperson. If we did not do it on the basis of knowledge, 
what did we do it on ? 

Mr. Tayior. I think we did it largely on a basis of prudence, and 
general scientific wisdom. 

Senator Anprerson. Is that the way science works? Hold your 
finger up to see which way the wind is blowing? 

Mr. Taynor. I think if you were to treat this subject on a purely 
scientific basis, we could have levels much higher than we now have, 
that is if you required positive evidence that radiation exposure at 
these low chronic levels would damage man. I believe that evidence is 
lacking. 

Senator Anperson. Once you get that evidence, then you have 
damaged him, have you not? 

Mr. Taytor. Well, we might have damaged some people. This is 
possible, yes. On the other hand, with the long experience in radia- 
tion, and the lack of this kind of evidence, this does not appear to be 
a critical problem. It is a problem that is important but is not one 
of critical urgency. 

Senator Anperson. I only wonder, if we go down that rapidly to 
five, if we might not subsequently get down ‘to two, an’ pretty soon 
get down to where we recognize that all of this, as you said at one 
time, may be hazardous. And if so, what have we done in the mean- 
time by having standards so high that exposure under them could 
actually be dé maging? 

Mr. Taytor. Well, the possibility of something like that, of course, 
always exists; but again may I repeat that we have no evidence that 
this is likely to occur even on the basis of damage from exposures very 
much higher than we are talking about today. The likelihood of 
what you suggest occurring is, I think, fairly small. 

Senator Axperson. Then is that the reason that people say that the 
damage you get from all the fallout is no greater than what you get. by 
wearing a wristwatch? They have not been able to prove anything, 
either. 

Mr. Taytor. They have not been able to prove anything: no, sir. 

Senator Anperson. We said, you know, that fallout was going to 
come down from the heavens in a certain pattern, and then we were 
going to get radioactive wheat in areas where strontitim 90 had been 
used. Could it be that we have underestimated the speed with which 
these things are coming at us? 
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Mr. Taytor. It could be, but I doubt it. I personally do not feel 
that the hazard from fallout, the way you have just been speaking 
about it, is a critical hazard as of now. It could be in the future. 

Senator Anperson. I am just trying to find out how long it is go- 
ing to take for this to keep falling out of the atmosphere until some- 
body says, “My gosh, there might be something hazardous about this.” 

Mr. Taytor. I would not say it was without “hazard ; but it may take 
us 10 or 20 years before we find fairly definite answers to the question 
that you are posing. 

Senator Anperson. And by that time enormous damage would be 
done. 

Mr. Taytor. There will be some damage. I certainly do not think’ 
it will be enormous. And I do not think, either, that you will be able 
to identify the bulk of that damage with the strontium problem. 

Representative Price. Mr. Durham? 

Representative Durnam. I think the Senator covered the question I 
was going to ask. 

Of course, we all know it is a very difficult research problem. Do 
you think when we reach a number of recommendations we can say to 
the public, “This is it”? Because we will be faced sooner or later with 
trying to write compensation laws throughout the country as time 
- on, and whether or not we will be able to base those laws on cer- 
tain facts as to how much an individual can take and no more. 

I realize, as I say, the difficult problem of arriving at this solution; 
but in your opinion do you believe we will reach a definite date when 
we can say that ? , 

We are largely dependent on you scientists in this field. We can 
make the laws, but, after all, we will have to have the facts. 

Mr. Tayror. I am afraid it will be a good many years before one can 
say positively that exposure to so much radioactive material or so 
much radiation will be without harm and exposure to more than that 
will produce harm. 

Representative Durtam. I think I agreed with you on that, too; but 
what I am thinking about: If a man had a law case that got him into 
the courthouse, how is the jury ever going to arrive at a decision, with 
the actual evidence today that it is to be limited by 5, 10, 20, or 100? 
He is going to be looking for some compensation if anything does hap- 
pentohim. I think it is remote, as you say, but a lot of people do not 
think so. 

Mr. Taytor. In a sense, you now have a large jury of scientists 
who are looking at this problem from the technical point of view, 
and they are approaching this problem in some respects like a jury. 
They are having to weigh a good many factors, some of them tangible 
and some intangible. They do the best they can. This will not pro- 
vide all the answers that may be required in a court of law. The 
court will undoubtedly have ‘these questions raised. You will then 
have a lay jury that will be faced with some of these problems; they 
will have to pass judgment on some basis, but probably not a scientific 
basis. The material which the States are now using r haere to permis- 
sible concentrations in air and water, and so on, are guides. 

Representative DurHam. Then you think and believe we are in a 


safe position, under the present system that we have today ¢ 
Mr. Taytor. Do I think we are? 
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Representative DurHam. Do you believe we are in a safe position, 
that with the guides and the knowledge and the laying down of 
ermissible amounts here more or less by rules rather than by law, 
it is the best way of handling the whole problem at the present time? 

Mr. Taytor. Well, the use of the nd “safe,” of course, is difficult. 
You have to define that; but in the spirit in which you are asking 
the question, I think I would say that we are, today, working within 
what we believe to be safe radiation limits. 

Representative Price. Senator Gore? 

Senator Gore. No questions. 

Representative Price. Mr. Van Zandt? 

Representative Van Zanpr. Doctor, what are the sources of natural 
radiation today to which a person is exposed ? 

Mr. Tayior. There are two or three principal sources. One, of 
course, is the cosmic rays from outer space. Another is the radio- 
activity that is in all the soil about us. For example, there is roughly 
a gram of radium in every square mile of soil a foot deep. You are 
getting some radiation from that. A third source is radioactivity in 
the body itself, radiopotassium, for example. There is a stable, and 
a radioactive form of potassium, and you receive internal radiation 
from the potassium that makes up your body structure. 

Representative Van Zanpr. The body, of course, is able to throw off 
or absorb the effects of this type of radiation. Is this correct? 

Mr. Taytor. I am not in a good position to answer that. I would 
say that the body has in one way or another become used to them. 
This may be causing some damage, but we accept this, because we can- 
not do anything about it. 

Representative Van Zanpt. Once the body has accepted a dose of 
radiation, does that radiation stay in the y, or does the body 
throw it off eventually ? 

Mr. Tayxor. If I understand your question correctly, there are two 
problems here. If you take radioactive material into the body, as for 
example, radium, it will tend to localize in the bone, since it.is a long 
half-life material, and it will stay there indefinitely. So radiation 
from that kind of source will stay with you. On the other hand, if 
you are exposed to an X-ray beam in the doctor’s office, or in any other 
way, you are in no way made radioactive in the process. 

Is that what you had in mind, sir? 

Representative Van Zanpr. Yes; that is it. 

Do you know how many persons to date have received a dose of 
radiation ? 

Mr. Taytor. If you mean the maximum permissible dose, I gave a 
report on that subject last summer in Geneva. The number from 
1947 to 1956 was 22 people out of some 60,000 in the Atomic Energy 
Commission contractor personnel. Another example that I took was 
from our own laboratory operations involving about 60 people, for 
whom we have long records; here nobody had exceeded approximately 
one-fifth of the allowable amounts over that period (see p. 64 for 
Geneva Report referred to above.—Editor). 

Representative Van Zanpr. Are you in a position to tell of the 
reaction observed from those who took this permissible dose ? 

Mr. Taytor. Absolutely none that I know of. 

Representative Van Zanpr. No observed ill effects? 
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Mr. Taytor. No, sir. 

Representative VAN Zanpr. That isall, Mr. Chairman. 

Representative Price. Are there any further questions? If not, I 
have just one or two. 

What is the official status of the National Committee on Radiation ? 

Mr. Taytor. When you speak of official status, it must be said that 
the National Committee on Radiation Protection has no official status. 
It is a body made up of the voluntary operations of some 150 scientists 
and of representatives from 18 scientific and technical organizations 
and governmental departments. It acts as a body completely inde- 
pendent even of its parents, in the sense that the actions of the com- 
mittee are not binding on the organizations who are represented on it. 
It remains this way, because it feels that under such conditions it will 
never be subjected to any kind of pressure, one way or the other, that 
could influence its technical findings. 

The International Commission operates in precisely the same man- 
ner on an international basis. 

Representative Price. In one of the source documents that you 
mentioned in your prepared statement I think you said that it was 
believed that one large dose of radiation is more harmful than the 
same dosage spread out over a long period of time. Do you know 
of any further study that would substantiate this belief? 

Mr. Taytor. No, sir. Dr. Warren may be able to comment on this 
in his testimony later. I think that at the levels we are talking 
about—a few rems, or a few roentgens—there is no direct positive 
evidence on man that a single dose is more harmful than the same 
amount of dose distributed uniformly over a long period of time. On 
the basis of animal experiments, there is some evidence of a difference, 
and we accept that position as part of our conservative stand. 

Representative Price. Why do you have a more limited standard 
on the permissible level on the general population than on the worker ? 

Mr. Taytor. Well, in the case of the general population, the people 
are outside of areas that are controlled and monitored. They are not 
subject to any kind of either medical or physical control in terms of 
radiation exposure. 

The numbers of these people might be large in comparison with the 
numbers of people exposed within plants, and for this reason the 
genetic problem would have more significance. 

Furthermore, people on the outside are subjected to this without 
their consent. It is a matter of philosophy rather than scientific im- 
portance that you should not expose a person unwillingly to the same 
amount that you would expose a person willingly. 

It is for reasons of this kind that the levels have been set at one- 
tenth of the levels used inside of plants. 

There is also the possibility that they may be exposed to radiation 
from more than one source. There is no way of controlling this. So 
we take a conservative position; again, one without one iota of scien- 
tific demonstration of need or proof. 

Representative Price. The safest factor possible? 

Mr. Taytor. Ye | 

Representative _ e. Do you have any further testimony you 
would like to add ? 
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Mr. Taytor. No, sir. I have added some more; there is some more 
in the document I read from, but I think if that is in the record it will 
be adequate. : ; 

Representative Price. Thank you very much, Mr. Taylor. We 
appreciate your testimony and are glad to have you before the com- 
mittee. 

Thank you. 

(The prepared statement of Mr. Lauriston S. Taylor follows, 
together with additional material furnished by Mr. Taylor for the 
record :) 


RADIATION STANDARDS AND THEIR HIstTorICcCAL DEVELOPMENT 


(By Lauriston S. Taylor, Chief, Atomic and Radiation Physics Division, 
National Bureau of Standards, Washington, D.C.) 


In the testimony to follow I will try to provide some background relative to 
the problem of permissible radiation exposure under occupational conditions. 
To save the committee’s time I will submit separately most of the detailed 
supporting discussion for inclusion in the record (1)(4)(5). At this time I 
will touch on some of the high spots with particular emphasis on the possible 
relationship to the problem of Workmen's compensation. 

Radiation as a hazard does not present a radically new problem that has 

ept up upon us since the advent of atomic energy. It has been known and to 

onsiderable degree understood for over half a century. Much of our knowl- 
“ize developed before 1940, for example, made possible the phenomenally safe 
Manhattan district operations. True, the problem has grown in magnitude and 
complexity during recent years, but its basic nature has not changed materially. 

The two groups principally responsible for the development of our radiation 
protection philosophy and protections standards have been the International 
Comnnission on Radiological Protection (ICRP) and in this country the National 
Committee on Radiation Protection and Measurements (NCRP). These were 
founded in 1928 and 1929 respectively. As far as I am aware all the protection 
standards used internationally and in this country over the past 30 years have 
emanated from those bodies. They in turn use basic scientific information 
wherever they can find or (4), develop it (5). In turn other bodies such as 
the American Standards Association (ASA) (1948) apply the basic principles 
of the NCRP to the particular protection problems of industry. Numerous 
other scientific and professional groups and agencies of the Federal Government 
do likewise in their own areas of concern. 

It is now generally believed, although there is some contrary evidence, that 
any radiation exposure beyond that from natural background, is undesirable. At 
the same time it is clearly recognized that radiation, in its many forms, is of 
enormous value to society and hence its use cannot be abolished. Therefore, we 
have the familiar dilemma of possessing an agent which may involve some risk 
to man and yet be of such great value that it cannot be abandoned. (See also 
sec. 4.1 “Permissible Dose from External Sources of Ionizing Radiation’ HB-59 
(154).) The problem of risk with respect to radiation is not new; it has been 
clearly recognized for at least the past 30 or 40 years. During this period the 
national and international groups that I have mentioned above have studied the 
problem intensively and have made recommendations regarding the amounts of 
radiation to which man could be exposed without incurring unacceptable damage 
to himself. (See also sec. 3.9 and 3.10 of HB-59. The question of whole 
population exposure was first taken up by the ICRP in 1952 (1).) 

Throughout these years there has been a steady lowering of the permissible 
dose for occupational exposure. This has often been misconstrued as reflecting 
evidence that new hazards of radiation have been discovered from time to time. 
This is not entirely the case. In part, the levels have been lowered because of 
improved Knowledge with regard to the effects of radiation on man, but to a sub- 
stantial extent they have been lowered because of the development of a more con- 
servative approach to the problem. Technological advances have also made it 
possible to achieve better protection without seriously interfering with the proper 
use of radiation. 
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For example, prior to 1934 the permissible occupational exposure level was of 
the order of 100 rems per year. (The rem is a unit of biological radiation dose 
that applies to all kinds of radiation, including neutrons. It is the product of a 
measured, absorbed dose and a factor called the relative biological effectiveness 
(RBE). For X- and gamma-rays 1 rem is essentially equal to 1 roentgen.) From 
1934 to 1950 the ICRP recommended an average of about 60 rems per year (6). 
Over roughly the same period the NCRP in this country recommended an average 
of 30 rems per year. At about 1950 these levels were both reduced to an average 
of about 15 rems per year, and in 1956 were again reduced to an average of about 
5 rems per year. The last reduction was primarily for genetic reasons. Now I 
would like to emphasize that at none of these levels has there ever been developed 
any positive evidence of damage to the individual so exposed. This is not to say 
that some people may not have sustained some damage, but I know of no in- 
stances where damage to an individual has been causatively related to chronic 
radiation exposures at any of the levels that I have mentioned. 

Radiation can produce at least two classes of damage—genetic and somatic. 
Genetic damage may occur to our germinal cells through which our hereditary 
characteristics are transmitted. In general the injury does not manifest itself 
in the individual exposed. 

Somatic damage relates to injury to the soma, or the body cells exclusive of the 
germ cells. For somatic damage, the situation is certainly different. For the in- 
dividual exposed to radiation there exists the possibility, however, obscure, of 
damage in the form of lukemia, some type of cancer, or shortening of the life span. 
At the occupational levels in use over the past 30 years, it has been pointed out 
that there is no demonstrable individual relationship between exposure and any 
of these ultimate effects. In fact all of these effects can also occur from normal 
causes in individuals who have no radiation exposure history whatever 

Now it is basic in the considerations of this problem by the NCRP and ICRP 
that the permissible exposure levels have been set low enough so that there is a 
negligible probability of radiation damage occurring to the individual exposed. 
(See sec. 4.3 HB—59.) 

This concept may be summed up by a quotation from the most recent report 
of the ICRP. (In press. Can be submitted for record later if desired.) This 
says that “the permissible dose for an individual is that dose accumulated over a 
long period of time or resulting from a single exposure, which in the light of 
present knowledge carries a negligible probability of severe somatic or genetic 
injuries ; furthermore it is such a dose that any effects that ensue, more frequently 
are limited to those of a minor nature that would not be considered unacceptable 
by the exposed individual and by competent medical authorities. 

“Any severe somatic injuries (e.g., lukemia) that might result from exposure 
of individuals to the permissible dose would be limited to an exceedingly small 
fraction of the exposed group; effects such as shortening of lifespan, which 
might be expected to occur more frequently, would be very slight and would 
likely be hidden by a normal biological variation. The permissible doses can 
therefore, be expected to produce effects that could be detectable only by 
statistical methods applied to large groups.” 

The actual numerical values or standards of permissible dose that have 
been arrived at by the ICRP and the NCRP are chosen in conformance with 
the philosophy just stated above. I believe, however, all would agree that if 
demonstrable injury due to a definable or specific radiation exposure occurs to 
any individual he has some reasonable ground for complaint. On the other hand 
the protection bodies do not believe that there is such positive evidence relating 
exposure to demonstrable injury, so long as the person is working reasonably 
within the permissible exposure limits (within a factor of say 10), that have 
been set by the groups. From this it would follow that any person working 
within the permissible exposure limits outlined would not be injured in the 
sense of the concept above. If this is not true, there is the tacit implication that 
the protection bodies are in serious error with regard to the maximum permis- 
sible exposure levels they have set. I do not believe this is so, and I do not know 
of any evidence to indicate that it is so. As a matter of fact one can even go 
back further and say that radiation exposure under the old limits is noninjurious 
for reasons that have been amply outlined. 

It should be made clear that in the deliberations of the NCRP and ICRP, 
primary consideration is given to the scientific and technical aspects of radiation 
hazards and radiation protection. These bodies are scientific and technical 
in their makeup and hence do not attempt to solve the social problems that 
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radiation control may introduce. However they are keenly aware that such 
problems exist, and an attempt is made to provide any technical guidance that 
may aid in their evaluation or solution. But questions of labor relations, 
workmen’s compensation, and related sociological problems, while frequently 
arising in associated discussions, are considered as outside their basic scope of 
activity. 

In the report on “Radiation exposure as a Reasonable Calculated Risk” (1) 
reference is made to two levels of permissible exposure. One is for radiation 
workers in controlled areas for which group the average exposure level has been 
set at a value equivalent to an average of about 5 rems per year. The other level 
is for persons living in the vicinity of controlled areas who may be exposed to 
radiation originating within the controlled areas. For these persons, the ex- 
posure levels are set at one-tenth of the occupational levels or at an average 
value of 0.5 rems per year. One may questoin the reasoning whereby a level 
is set for radiation workers which appears to be higher than that for the small 
part of the population living in the environs of radiation sources. 

There is in fact no inconsistency between these two levels. The value of 5 
rems per year for radiation workers is believed to provide adequate protection 
against somatic damage to the individual. The discussions above have pointed 
out that there is little or no evidence of somatic damage to individuals even at 
the old occupational exposure levels which were many times higher than those 
now being recommended. One must bear in-mind that for exposure under occu- 
pational conditions the individual is carefully monitored and watched over by 
staffs of trained people. The individuals are also subject to close medical super- 
vision and it is therefore possible to determine with considerable exactness 
precisely how much exposure they have obtained. 

This situation is not the same for people living outside of plants. Here indi- 
viduals go about their normal pursuits the same as anyone else in some other 
part of the country, and they are not subject to any of the especially controlled 
conditions, as is the radiation worker. In addition one must always consider 
the possibility that such individuals outside of plants and not subject to close con- 
trol may, for one reason or another, receive radiation exposure from sources 
other than the plant or source close by. Also the genetic problem may be of 
greater importance because of the larger number of persons involved. For such 
reasons it seems prudent in setting the permissible exposure levels for such per- 
sons to add a generous safety factor. Both the national and international com- 
mittees have chosen a value of 10 as a reasonable safety factor. This would 
mean that the individual could in theory receive exposures from 10 different 
sources each at the maximum permissible nonoccupational level, without exceed- 
ing the level to which radiation workers are allowed to be exposed. 

From the point of view of damage to the genetic pool of the population, it is 
desirable to hold down as much as possible the exposure of all groups inside as 
well as outside the controlled areas. The one-tenth factor, of course, helps in 
this direction, but unless very large fractions of the population begin to be exposed 
at these levels the genetic consideration is not an overriding one. 

From time to time the ICRP and NCRP have considered the possibility of 
recommending the same permissible dose ceiling for the general population as 
for the radiation worker. For protection against somatic damage this might 
conceivable be achieved. But for protection against genetic damage it would 
necessitate the virtual elimination of all radiation uses unless the permissible 
level for the population at large were set unconscionably high. 


NATIONAL COMMITTEE ON RADIATION PROTECTION AND MEASUREMENTS (2) 


The recommendations of the National Committee on Radiation Protection and 
Measurements are published as handbooks of the National Bureau of Standards 
of the Department of Commerce. The participation of the Bureau in the work 
of the committee and the publication of its reports is considered to be a public 
service of the Bureau carried out within its statutory authorization. 

There is submitted separately a brief outline of the early history of the Na- 
tional Committee on Radiation Protection and Measurements; it includes a current 
listing of handbooks prepared by the NCRP (2). 

It should be pointed out that because of the lower permissible dose levels 
introduced by the NCRP in 1957 and 1958 a number of the handbooks are subject 
to some degree of revision in order that the numerical quantities given in the 
handbooks comply with the pew permissible dose levels. The revised levels 
are discussed in a separate document. (3) As of the moment handbooks 52, 54, 
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60, and 61 are under active revision and new editions may be available by the 
middle of 1959. Handbook 59 is scheduled for revision at a later date; the com- 
mittee for handling this is now being reorganized. In addition, an ad hoe 
committee has been established for the purpose of providing some interpretation 
of certain specific recommendations of the NORP when applied under special 
circumstances. The provision of such interpretations is necessary from time to 
time. An attempt to be too specific and more detailed throughout the handbooks 
introduces problems lest we end up with recommendations which are so detailed 
and complicated as to be almost useless. 


SCOPE OF CURRENT RESEARCH EFFORT BEARING ON THE PROTECTION STANDARDS 


It is difficult to say whether or not the total national effort of research bearing 
on permissible dose standards is adequate. The adequacy of research of this 
type is always relative. Certain phases of the research could certainly be set up 
to obtain quicker results. On the other hand, there are other essential phases 
that must be carried out but which of necessity will require fives and tens of 
years, and in some cases generations for completion. 

While the problem of radiation exposure is regarded as an important one in our 
naticnal picture the nature of its urgency is contrary to some feelings that have 
been expressed publicly. It is not such that a crash program appears to be called 
for. It has been made abundantly clear that the effects of small radiation doses 
are difficult or impossible to detect; this, in itself, indicates that the problem 
is one which allows of some considerable time for an ultimate solution. The 
number of cases of people who have been damaged by relatively large exposures 
of radiation is still so small as to make it extremely difficult to generalize on 
the effects of large radiation doses. Groups cognizant of the problem of radia- 
tion protection and experienced in its amelioration are of the opinion that while 
we should extend every reasonable effort to solving the problems, the situation 
is not so critical as to seriously endanger the whole or even a substantial part 
of the population even if we allow our radiation-control programs to proceed a 
few years longer in much the same way as they are currently. In the meantime, 
it may be possible to generate new information that will permit the development 
of standards and procedures that are better founded than some in use today. 

One of the outstanding needs is for a better understanding of the effects of 
low-level chronic exposure on man. This information can only be obtained 
through large-scale statistical studies. It is believed that the Public Health 
Service is embarking oi a program designed to develop information of this sort. 
Such programs should clearly be extended and developed. Various programs in 
the field of biology and medicine of the Atomic Energy Commission have direct 
bearing on these questions. The groups at the Oak Ridge National Laboratory 
have made outstanding contributions, particularly in the area of the permissible 
dose from internal emitters. 

Much research on various types of animals has been underway for years and 
the results have been indicative of what might prevail in the case of human 
population. However, conditions of the human population may be sufficiently 
different from those of animal populations as to sometimes throw doubt on 
our ability to extrapolate from one to the other. In fact most of the informa- 
tion that we now have on radiation effects is quantitative only in the case of 
animals. 

Our permissible dose standards can be regarded as standards in the strict 
sense of the word only after there has been a considerable experience with man. 
To obtain this experience it will almost undoubtedly require several decades 
of careful study of every situation that can be found wherein people have been 
exposed to known amounts of radiation and have subsequently manifested some 
degree of radiation disease. At the moment I would say that the level of re- 
search either in progress or under proposal is probably adequate for providing 
the information that we ultimately need. We should, however, make sure that 
these researches are continued. 
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It is likely also, that some advantage can be obtained by closer coordination 
of the different researches going on throughout the country and over the world. 
It must be said, however, that collaboration between research workers in the 
biological and biomedical field appears to be much better than in other fields 
of research with which I am familiar. Very little if any of the material is 


classified and an excellent spirit of cooperation seems to exist between the 
workers, even across national lines. 


NOTES 


(1) “Radiation Exposure as a Reasonable Calculated Risk,” Health Physics, 
volume 1, page 62, 1958. 


(2) “Brief History of the National Committee on Radiation Protection,” 
Health Physics, volume 1, page 3, 1958. 

(3) “Maximum Permissible Exposures to Man (April 15, 1958),” Health 
Physics, volume 1, page 200, 1958. 

(4) “The Philosophy Underlying Radiation Protection, American Journal of 
Koentgen, volume 78, page 914, 1957. 

(5) “Current Situation with Regard to Permissible Radiation Bxposure 
Levels,” Radiology, volume 69, page 6, 1957. 

(6) Sections 3.9, 3.10, 4.1, and 4.3 of H-59. 
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RADIATION EXPOSURE AS A REASONABLE 
CALCULATED RISK* 


LAURISTON S. TAYLOR 


Chief, Atomic and Radiation Physics Division, National Bureau of Standards, Washington 25, D.C. 


(Received 4 November 1957) 


Abstract—Maximum permissible exposures for radiation workers have been based, in the 
main, on levels that would not produce detectable injury to any individual. The impossibility 
of correlating radiation effects with small radiation dosage makes it impracticable to use this 
criteria indefinitely. It must be assumed that there is some undesirable effect from radiation 
exposures, even though these are not specifically detectable. We are thus confronted with the 
necessity for accepting some risk due to radiation exposure, even though this risk cannot be 
specifically defined. The addition of a risk philosophy in the establishment of radiation 
protection standards and the acceptance of occupational exposure becomes a necessity, if we 
are to continue the proper expioitation of radiation as a servant to man. Some comparison 


of the risk duc to various types of radiation exposure is given. 


Tue lecture this evening will be based mainly on 
what are believed to be the views of the Inter- 
national Commission on Radiological Protection, 
the International Commission on Radiological 
Units and Measurements, and the U.S. National 
Committee on Radiation Protection and Mea- 
surement. The main purpose of the discussions 
will be to explain the background of the problem 
of protection against the harmful effects of 
radiation. With an understanding of this it 
should be easier to apply the protection measures 
prescribed by various responsible bodies for the 
solution of specific problems. Protection cannot 
be adequately supplied by rule -alone—any 
rules should be regarded mainly as guides, and 
should be freely supplemented by. good judg- 
ment, common sense and a full understanding of 
the end objectives. 

Most radiation workers are aware, at least ina 
general way, of the existence of so-called 
“maximum permissible limits of radiation dose” ; 
what is not so certain, is their understanding that 
these levels are to be regarded as maximums, 
and not as levels which should be applied 


* Evening lecture presented at UNESCO International 
Conference on Radioisotopes in Scientific Research, Paris, 
10 September 1957 
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without further question to the whole population 
or even the much smaller group of radiation 
workers. 

For the last 30 years the International 
Commission and related national bodies have, 
without exception, emphasized the need for 
working as far below the maximum as circum- 
stances permit. Part of the reasoning behind this 
emphasis was the strong feeling, based upon 
very limited evidence, that it might be necessary 
to establish lower permissible levels when the 
fraction of the population exposed becomes sub- 
stantially larger. That time is now approaching. 
Another part of the reasoning was based upon 
sheer prudence, with the knowledge that aside 
from medical applications, no radiation is good 
for man. 

The possibility of the lowering of the permis- 
sible exposure levels has been mentioned. Such 
lowerings have occurred in several major steps 
since the first quantitative limits were established 
by the ICRP in 1934. The reasons for this have 
been various and, except for the most recent 
change, will not be discussed in any detail. 
Suffice it to say that the principal factors have 
been, first, an improved knowledge of radiation 
effects on the human system and second, the 
engineering developments that have made it 
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possible much better to confine the undesired 
radiation, in spite of the much greater quantities 
being used. 

It may perhaps sound startling to contend that 
the establishment of permissible levels of radia- 
tion exposure is not basically a_ scientific 
problem. Indeed, it is more a matter of philo- 
sophy, of morality, and of sheer wisdom. True, 
the basic knowledge used in establishing 
radiation levels is derived from scientific sources, 
and by and large the use and application of this 
knowledge must be by scientists, drawn from 
many fields of endeavor. Also, the achievement 
of the protection goals is purely a matter of 
science and engineering. 

But before a maximum permissible dose of 
radiation can be set for man, there must be an 
unequivocal answer to one question: “what 
amount of radiation may man receive in either 
chronic or acute exposure without any harm to 
himself or his progeny?’ At present the only 
answer to this question is: “none”. There is 
today little or no direct, positive proof that there 
does or does not, exist some level of exposure 
below which harm will not result. It was 
recognition of this lack of proof that led the 
ICRP many years ago to discard the term 
“tolerance dose”’ which implied that there was 
some degree of irradiation that was wholly 
without harm. In its place is used the term 
“permissible dose”, which, while not completely 
unobjectionable, does not carry the connotation 
of absolute safety. 

There are then, two factors that remove 
radiation protection from the field of science to 
the field of philosophy: (1) lack of a clear and 
scientifically unobjectionable answer to the 
question posed above, and (2) the consequent 
necessity for assuming that any amount of 
radiation, no matter how small, is harmful. 

In spite of the lack of direct knowledge of 
radiation effects on himself, man has recognized 
and become accustomed to the advantages that 
radiation offers him, both as to his health and 
his material well-being. These will not be given 
up lightly—probably will not be given up at all. 

The problem centers about a philosophy to 
which we are all well accustomed; it may be 
called a ‘“‘philosophy of risk”. In nearly every 
phase of ordinary life we accept, knowingly if we 


think about it at all, risks of commission that 
could cost us our lives. These risks are accepted 
in the belief that the possibility of gain offsets the 
chance of loss. One naturally makes every 
attempt to reduce the element of risk to a 
minimum, but in rare instances only can it be 
reduced to zero. To attain zero risk it is almost 
certain that life itself would have to be given up. 
We are thus continually in a situation of having 
to effect a suitable compromise between risk and 
gain. The effectiveness with which we can 
weigh conditions and arrive at a compromise, 
depends upon our knowledge of both items—risk 
on the one hand, and gain on the other. 

For emphasis we can mention some of the risks 
that we commonly accept; virtually any mode 
of transportation from boat or bicycle to the 
airplane—but without these, life today would be 
very different indeed; smoking, a luxury that 
we could well do without—except that we would 
probably find some other relaxing habit that 
would be just as dangerous; many forms of 
medication to which there are dangerous 
individual idiosyncrasies or allergies. 

In essence, radiation risk is no different from 
the rest of these except for the very important 
aspect of its probable mutagenic effect that 
will continue for generations. But there are 
accepted risks of other nature which may also 
have some small mutagenic aspect. 

With all our lack of direct knowledge of the 
biological effects of radiation, it is still fairly 
clear that radiation offers direct advantages to 
our health or material well-being. In the area of 
health, it is certain that radiation techniques 
have contributed most importantly to our greatly 
increased life expectancy. But simultaneously 
we also have antibiotics, drugs, surgery and so on 
to the point where it is probably impossible to 
ascribe cause and effect to any one. In industry, 
radiation as an examining tool, is used to detect 
the imperfections of parts, the failure of which 
might cost lives. In research, radiation has 
offered whole new avenues of approach to the 
solution of problems essential to our growth of 
knowledge. The advent of nuclear power may 
have come just in time to alleviate critical power 
shortage in some countries, and create sources of 
power in countries that had no power at all. 
But each of these uses has its own quota of risk 
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to someone. Are they therefore to be given up? 
I think not, but there should be a continuing 
struggle to push the risk to still lower levels. 

In comparison with the gains, the risks from 
radiation use are not very clear and are particu- 
larly difficult to define on a cause and effect basis. 
Except in relatively rare instances, there is 
almost no knowledge relating death, shortening 
of life expectancy or genetic abnormalities in 
man to a specific dose or a particular radiation 
exposure. It is unfortunate, for analytical 
purposes, that practically any radiation effect 
can also be caused by other means, known or 
unknown. Most radiation effects can be 
detected only by statistical studies on relatively 
large population samples. To many persons, 
grown accustomed to risky living, statistical 
deaths have little interest until they themselves 
become one of the death statistics, and then of 
course it is too late. Who worries because he 
carries in his pocket two personal death war- 
rants—a pack of cigarettes and an automobile 
driver’s licence? This is mentioned, not to 
soften any fears but to emphasize the complexity 
of the problem and its relationship to good 
judgment and wisdom. 

Let us consider very briefly the two main 
general types of radiation damage to man— 
somatic and genetic. Until about 10 years ago, 
the main emphasis was given to somatic damage 
—that is damage to the body cells of the indi- 
vidual exposed. The basic protection criterion 
had been to set the exposure levels sufficiently 
low so that no detectable damage to the 
individual would result. The possibility of 
genetic damage was not overlooked, but too 
little was known about it to permit of its 
sensible evaluation. Particularly in the light of 
present knowledge there is a very real question 
as to what constitutes “‘detectable damage’. 
Certainly a skin lesion is detectable but a 
similar lesion within the body might pass 
undetected forever. If undetected damage 
exists and the individual dies from seemingly 
normal causes, who is to say whether or not that 
damage may have contributed in some obscure 
way to that death? In fact there is increasing 
evidence based on animal experiments that 
there is such a relationship. 

Up to now there has been little, if any, 


acceptable evidence that chronic exposure to 
radiation at the levels prescribed since 1934 has 
resulted in definable or detectable damage. It 
would appear, but no more than appear, that 
the permissible exposure levels have always been 
adequately low from the point of view of specific 
somatic damage. 

The possibility of genetic damage has been 
known to us for some 25 years, but, as already 
mentioned, our knowledge was very qualitative 
until a few years ago. Even now most of it is 
based on animal experiments—human exper- 
ience is extremely limited—but the burst of 
effort in studying the genetic effects of radiation 
over the past 10-15 years has substantially 
enhanced our knowledge of the subject. 
Particularly within the past few years the 
emphasis on genetic effects has increased 
enormously—some fear it to be out of proportion 
to the importance of other radiation effects. 

The treatment of the genetic problem is one 
requiring the utmost in wisdom and morality. 
For, whatever the effect of radiation on our 
genetic status may be, its principal impact will 
not be upon the generation of individuals 
exposed. Rather will it be distributed over 
future generations up to perhaps 50 in number. 
Whether the effects on these future generations 
are to be good or bad—and on the average 
the prediction is bad—the control of that 
future lies in our hands. The dilemma is 
complicated by the fact that there may never be 
a means by which the cause and effect can be 
clearly established. Deleterious mutations due 
to irradiation of persons at presently accepted 
levels may only be a fifth of those resulting from 
all causes—the other four-fifths may be spon- 
taneous, or of unknown cause. To what degree 
are we to be held responsible for our known 
contribution to this legacy for the future? 
What is our moral obligation in this regard ? 
The answer is clear: To be morally right, 
ignorant though we are, we must do all in our 
power to reduce genetic damage to a minimum, 
commensurate with our continued use of 
radiation as an immeasurably valuable servant 
to man. A workable balance between risk and 
reward must continually be sought, and is being 
sought. The recommendations of the ICRP in 
1956, based on their earlier findings beginning in 
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1952, reflect this balance within the scope of 
present knowledge and technical capabilities. 

The geneticist contends that zero radiation 
exposure to man, apart from natural background 
radiation, would be the ideal goal, and though 
as yet unproven he may well be right. This of 
course means the complete discontinuance of all 
radiation use—an unacceptable alternative. 
The problem thus confronting us is to determine 
or, perhaps better, to decide how much above 
zero we can operate. The levels presently 
recommended by the ICRP reflect the best 
decision on this delicate question that can be 
reached today. Tomorrow it may be possible to 
make a wiser decision. 

The newly proposed levels of radiation 
exposure represent a compromise between 
what we want to accomplish and what we can 
accomplish while still retaining the necessary 
uses of radiation. They will introduce tem- 
porary hardship to operators in some areas, 
but on the whole will not seriously interfere 
with major and worthwhile uses of radiation. 
They will involve some re-education in the 
technological world, and some new education 
for the public. The fact that we can lower our 
permissible exposure levels by a factor of three 
below those of 10 years ago is a tribute to the 
world’s radiation industry. Its technological 
advances over that period have been one of the 
most important factors in lowering these levels. 

Let us consider for a few moments the per- 
missible exposure levels over the past three 
decades (see Table 1). The latest levels re- 
commended by the ICRP in 1956 average about 
5 rems/year for occupational exposure.* From 
1950-1956 the average was about 15 rems/year; 
from 1934-1950 the average was 60 rems/year 
(in the U.S. the National Committee on Radia- 
tion Protection in 1935 recommended 30 rems/ 
year); prior to 1934 the levels were of the order 
of 100 rems/year. Yet at none of these levels 
has there ever been developed any positive 
evidence of damage to the individual. In the 
main, these successive lowerings represent 


* The rem is a unit of biological radiation dose and 
applies to all kinds of radiation including neutrons. It is 
the product of a measured absorbed dose and a factor 
called the “relative biological effectiveness”. For X-rays 
and gamma rays | rem is essentially equal to | roentgen. 


5 


HAZARDS 23 


Table 1. Permissible occupational exposure levels 


Level 

(rems/year) 
ICRP (April 1956) 5 
ICRP (1950-1956) at 0.3 rem/week 15 
NCRP (1935-1948) at 0.1 rem/day 30 
ICRP (1934-1950) at 0.2 rem/day 60 
Prior to 1934 100 


improved compromises between goabkzero, and 
capability. Again capability has been made 
possible by technological advances. 

Of course, the objectivity of our damage 
criteria is marred by the possibility of a shortened 
average life span which, if real, must be classed 
as damage. Recent studies of the life shortening 
of radiologists are now considered by some to be 
inconclusive in the quantitative sense, but it is 
generally believed that there must be some such 
effect on man. The estimates vary so enor- 
mously as to cast doubt on all of them. 

In all of the considerations by the ICRP 
there has been no assumption of any kind of 
threshold level below which specific or general 
radiation damage does not occur; in the 
absence of any positive knowledge, this seemed 
the only acceptable conclusion. This is not to 
imply that there may not be some specific 
thresholds, though at the moment the possibility 
seems remote. Statistical data such as that 
recently obtained for leukemia incidence, while 
not completely free from objection, points to the 
conclusion that there is no threshold. 

Thus all indications seem to point to the fact 
that present and future solutions of the radiation 
protection problem will have to be based on a 
risk philosophy, will have to be compromise 
solutions, and cannot be solved on the basis of 
scientific evidence alone. 

At this point one may well ask why so much 
emphasis has been placed on a discussion of the 
background philosophy of radiation protection. 
The purpose has been to impress upon the 
reader, the fact that protection against the 
harmful effects of radiation is not a straightfor- 
ward problem for which there is a simple black 
or white solution. A degree of protection can be 
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had—the exact degree depends upon each of us 
who uses radiation. Rules provide some basic 
guidance as to limits which may be regarded as 
acceptable today, but should never be considered 
as ideal. Continuous efforts must be applied 
towards working with lower levels—as low as 
possible commensurate with the task. The 
extent to which these efforts are successful may 
very well affect the whole future use of radio- 
active isotopes and nuclear power. 

Let us now examine the new permissible 
radiation exposure levels as recommended by the 
ICRP in April 1956. These new recommenda- 
tions have not been made capriciously, but 
have resulted from studies begun in 1952, at 
which time the ICRP had arrived at essentially 
the same conclusions as those reached 4 years 
later. However in 1952 they felt that existing 
data were inadequate and the problem insuffi- 
ciently urgent to warrant hasty action. While 
our knowledge has not increased enormously 
since then, the urgency has increased to some 
extent because of the more widespread use of 
radioactive materials, and because of the public 
concern over fall-out and the development of 
nuclear power. 

The new levels have been dictated mainly for 
reasons of genetic damage, but it must now be 
recognized that somatic damage possibilities are 
assuming equivalent importance. As already 
mentioned, the direct evidence of genetic 
damage to man is almost totally lacking, and 
that of somatic damage is very scant at best. 

In terms deliberately general, the ICRP has 
made two principal recommendations on the 
maximum permissible dose: (1) for the popula- 
tion as a whole, the average per capita dose 
should not exceed 10 rems, from conception up 
to age 30 (and by inference one-third of this 
amount per decade thereafter) ; (2) for radiation 
workers, the individual occupational dose 
should not exceed 50 rems up to age 30 (and 
by inference again this same amount per 
decade thereafter). It is obvious that these need 
further interpretation. For that purpose the 
most recent interpretation made by the National 
Committee on Radiation Protection in the 
United States, will be discussed. Interpretations 
by other countries may differ. 

Dealing only with the problem of occupational 
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exposure, an allowance of 50 rems up to age 30 
implies an average of about 5 rems per year, 
assuming 10 working years. For fairly obvious 
reasons it is impractical to integrate a person’s 
dose over a period as long as 10 years. Since 
genetic damage was a primary consideration in 
setting the new levels, it is important to limit 
the gonadal dose as much as possible in the 
years during which most children are conceived. 
Thus it would be desirable to delay the exposure 
as long as possible—at worst to distribute it 
nearly uniformly at the rate of 5 rems per year. 

This solution however, is not without its 
difficulties because our legal machinery is 
accustomed to dealing with the individual and 
not with averages. The difficulty in dealing with 
an “‘average number” is introduced because of 
the fact that the safety recommendations of a 
few years ago are now becoming legal require- 
ments backed up by varying degrees of enforce- 
mentor pressures. During the 25 years beginning 
in about 1930, radiation safety the world over, 
was based on the ICRP recommendations 
backed up by voluntary compliances and good 
sense. It must be admitted that there have been 
times when neither compliance nor good sense 
prevailed, but in the vast majority of situations 
they did. The tendency now is for governments 
to call for strict codification and the development 
of radiation protection regulations wherein a 
situation is either black or white. Here begins 
our trouble. 

If we say an average dose of 5 rems per year, 
but not more than 50 rems in, say, 10 years, we 
mean just that. We know there is little differ- 
ence if a person is allowed to receive, say, 7 rems 
in one year and 3 rems in the next as compared 
with 5 rems in each year. On the other hand 
it would clearly be wrong to allow a person of 
age 28 to receive, say, 25 rems in each of 2 
successive years. It would be even more wrong 
to deliver such doses to a person, say, of age 20. 

To illustrate the difficulty, suppose we just say 
an average of 5 rems per year. Legally this will 
be interpreted as no more than 5 rems per year. 
Everything must be black or white and any 
individual who has been so unfortunate as to 
have recorded against him a dose of 5.001 rems, 
might believe he had legal grounds for redress 
from his employer. This is sheer nonsense if 
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on no other grounds than the fact that we 
cannot actually measure his significant dose with 
an error of less than + 10-20 per cent. Yet it is 
difficult to evolve a law in this field where there 
is adequate latitude for ordinary reasonableness. 

Consider the cost to plant operation if a legal 
limitation of 5 rems per year is put upon the 
individual worker. Plant management would be 
foolish to plan its operations in such a way that 
part or all of its workers would be allowed to 
take a dose closely approaching 5 rems per year. 
Experience has demonstrated that one or two 
people are bound to exceed this, and even 
though it is known that a slightly higher 
exposure is without harm, the employee might 
seek redress. Because of this fear, the plant 
must plan its operation so that, in general, no 
employee can receive more than say 40 or-50 
per cent of the permissible exposure. This can be 
very costly and could seriously retard the atomic 
energy industry. 

Where sufficient assurance can be provided 
that monitoring and recording methods are 
adequate, the widest latitude in the use of 
permissible exposure levels should be allowed. It 
is not known how this can be worked out legally 
but it seems fairly certain that in operations of 
any substantial size, it would pay the employer 
to have adequate "measuring and recording 
systems, and then to be allowed wide latitude in 
his use of the recommended permissible levels. 

The main difficulty may occur with the small 
users of radiation sources where there is transient 
employment and where the cost of monitoring 
equipment may be incommensurate with the 
cost of the operation. For such users, permissible 
exposures integrated over 1 week, or, at the 
most 3 months, would in all probability be the 
most feasible. 

This problem may be overcome by means of a 
simple formulation relating a total permissible 
accumulated dose to the age of the individual. 
This interpretation says that at any age of 18 or 
over, the individual may be allowed to accept a 
dose such that his total accumulation in rems 
will not be in excess of 5 times the number of 
years over 18. The age of 18 is the youngest at 
which a person in the United States may be 
employed in radiation work. This age limit 
may be different in other countries. 
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The following is the exact statement by the 
NCRP: 
Accumulated Dose. The maximum permissible accumu- 
lated dose, in rems, at any age, is equal to 5 times the 
number of years beyond age 18, provided no annual 
increment exceeds 15 rems. Thus the accumulated 
MPD = 5 (N — 18) rems where N is the age and 
greater than 18. This applies to all critical organs 
except the skin, for which the value is double. 


The interpretation given above implies that 
when a person starts radiation work for the 
first time, at some age over 18, he will be able to 
accept a higher dose per year provided that 
(1) it does not exceed 15 rems and (2) he does not 
exceed his age prorated maximum. This means 
essentially that the individual has built up a 
reserve of permissible exposure. But such a 
concept if exploited, carries certain obvious 
dangers. On the other hand, if every individual 
in an operation carries some reserve, it will 
unquestionably make for simpler and more 
economical protection procedures. The prin- 
ciple should not be exploited to the point where 
persons are required to accept radiation exposure 
that may with reasonable care be avoidable. 

The age proration principle automatically 
holds down the exposure at the younger ages 
where it is most critical. It gives leeway at the 
older ages where it is less critical. 

This principle places somewhat of a premium 
upon the employment of older persons with 
little or no radiation exposure history, expecially 
for tasks involving unavoidable exposure at levels 
above the average. However, the age prorated 
maximum is overridden by the yearly maximum 
which should not be exceeded. While an 
operator may never want to avail himself of the 
flexibility inherent in the age proration prin- 
ciple, its existence offers particular advantages 
as well as insurance in special circumstances. 

Application of the principle is illustrated in 
Fig. 1. The area under curve A illustrates the 
region within which a person’s accumulated 
dose must be contained under the new require- 
ments. The broken curves drawn in this area 
show hypothetical illustrations of how the dose 
principle may be applied in individual cases. 
The maximum by age 60 would be 210 rems. 

The region below curve B shows the com- 
parable dose limits under the provisions that 
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PERSON'S AGE (N) 
Fic. 1. 


have applied in the U.S.A. from 1947 to 1957. 
Here at age 60 the maximum would have been 
630 rems.* 

The region under curve C shows the limits 
recommended in the U.S.A. between 1935 and 
1947. The total at age 60 could have been 
1260 rems. 

For about the same period of 1934-1950 the 
maximum permissible accumulated dose as 
recommended by the International Commission 
on Radiological Protection could have been as 
high as 2520 rems by age 60—or more than 10 
times the present new levels. 

For design or planning or operational 
purposes, plants may wish to use average 
weekly, monthly or quarterly levels and to do 
their monitoring accordingly. Under our 
interpretation this will be permitted. Where it is 
desired to keep monitoring and recording pro- 
cedures to a minimum, it would probably be 
wise, in many cases, to operate on a weekly or 
monthly basis anyway. The choice of procedure 
will depend largely upon (1) the economics of 
any particular situation and (2) the margin of 
uncertainty that would be introduced in the 


* This does not include the possibility of doubling the 
weekly dose at age 45. If this is included the accumulated 
dose up to age 60 could be as high as 850 rems. 


recorded accumulated dose of the individual. 

Where a person’s exposure in prior employ- 
ment may be unknown or undocumented, he 
will be presumed to have had the maximum dose 
permitted up to his particular age. 

It might be pointed out that the levels dis- 
cussed above need not be mpdified by the addition 
of one emergency exposure of 25 rems during 
that person’s lifetime. 

Also it might be noted that these exposure 
levels are not modified by any radiation exposure 
received for medical reasons. On the other hand, 
it would be prudent for the employer to take 
any especially large medical exposures into 
consideration in the assignment of an individual 
to radiation work. 

The discussions thus far have applied to 
irradiation of major portions of the body from 
external sources of radiation. They apply more 
specifically to the critical organs, which are the 
blood-forming organs of the trunk and long 
bones, the gonads, or the lenses of the eyes. An 
exception is the skin of the whole body when 
subjected to very soft radiation. For such 
conditions the dose limits may be doubled. 
Another exception would be the hands and 
forearms, and feet and ankles, for all of which 
the levels remain unchanged at the 1950 
values. 
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Permissible radiation levels for internal 
emitters have always been directly related to the 
external irradiation values, and this relationship 
will continue for occupational exposure. When 
the critical organ is the gonads or the whole 
body the MPD will conform to the age prorated 
limits. Correspofdingly the MPD in air and 
water will, in these cases, be one-third the values 
heretofore specified for radiation workers. There 
is a fortunate circumstance here, in that for most 
radionuclides, the critical organs are highly 
localized and are other then the gonads or whole 
body. For such limited critical organs, the old 
concentrations will still apply—subject of 
course to correction as our knowledge increases. 
It is only for some 15 radionuclides that we must 
consider the whole body or, the gonadal dose. 
These would include such radionuclides as 
Na®, Na™, H%, CP*, Cl’, A’?, Br®. It is thus 
clear that the new permissible dose levels will 
not too seriously affect our present practices with 
regard to most internal emitters. 

Let us examine briefly some of the problems 
that will be introduced by the new protection 
standards. For radiation from external sources 
the new levels are effectively one-third of those in 
use up to now. This will not seriously affect the 
larger nuclear industries, except in relatively rare 
instances. Repeated warnings by the ICRP, 
and related national bodies, have indicated that 
future levels might have to be still lower. In any 
case the nuclear industry, by and large, has 
pioneered the development of conservative 
radiation practices, with the result that they 
have operated with a fairly large margin of 
safety. It has paid off. While that margin of 
safety will be narrowed, some margin will still 
remain. Also, with the flexibility inherent in the 
age proration principle, means will readily be 
found to comply with the new recommendations. 

In the case of lighter industry, research, and 
medicine, the problems may in many instances, 
be more serious. In some situations, economic 
or structural considerations have led to practices 
which may have been more nearly marginal with 
respect to the old standards. In many instances 
also, it has been necessary to operate in close 
proximity to persons who are not classed as 
radiation workers. Under the old ICRP 
standards it was not permitted to expose non- 
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radiation workers to levels greater than one- 
tenth of the occupational levels. 

It has not been finally decided whether the 
non-occupational levels will be one-tenth of the 
new levels or remain at one-tenth of the old 
levels, but if we are to hold down adequately the 
average non-occupational dose for somatic as 
well as genetic reasons it may be necessary to 
work to one-tenth of the new standards. Since 
this is only 3 to 5 times the natural back- 
ground radiation at sea level, it is obvious that 
serious protection problems have to be faced. 

Consider, for example, the use of radioisotopes 
in medicine and industry where they are 
employed in telecurie therapy or radiographic 
examinations. Weight and mobility considera- 
tions alone dictate the lightest possible shielding 
container, Secondary protection afforded by 
walls and floors, if presently marginal, will have 
to be increased in thickness by about two 
half-value layers. This cannot only be costly 
in existing installations but in some instances 
may be completely ruled out because of floor- 
loading considerations. 

There are two other problems not within the 
scope of this conference. One relates to the 
medical use of X-rays; since many such instal- 
lations are in more or less conventional buildings 
it will be difficult to increase the shielding. 
Another problem involves high energy accelera- 
tors where two half-value layers of protective 
concrete might be as much as 30 cm. 

In the isotope production and separation 
industry new shielding problems may arise in 
the secondary establishments. In the reactor 
installations there are probably already adequate 
margins of safety but this is less likely in areas 
where the materials are handled and fabricated 
into devices for the public. 

As already mentioned, the new shielding 
problems in heavy nuclear industry will be 
slight. The standards for concentration of 
radioactive materials in air and water will not be 
changed for most clements. Problems of 
protection of the public will not increase 
greatly, mainly because most large installations 
are fairly well isolated. 

To sum up the situation, it appears that 
because of the wise practices developed over the 
past 15 years, we have already prepared 
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ourselves against what might otherwise have 
been a severe dislocation of our budding nuclear 
industry. Continuance and extension of these 
wise policies will just as surely pay big dividends 
in the future. The elements of wisdom, common 
sense, and personal good judgment are essential 
if the uses of radioactive isotopes in the service 
of man are to be adequately exploited. 

To give some concept of the nature of the 
overall protection problem it may help to show 
the relative contributions to man’s radiation 
exposure from all major sources. Table 2 shows 
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Table 2. 
(MPD = 14,000,000 man-rems per million persons 


Radiation dose received up to age 30 


Dose 

(man-rems) 

Natural radiation 4,000,000 

Medical irradiation 5,000,000 

Occupational exposure 150,000 
Radiation in plant environs 

At one tenth of new MPD (150,000 

At one-tenth of old MPD 450,000 

Fallout 200,000 

Total 9,800,000 

Balance 4,200,000 


the more important contributions to man’s 
radiation exposure up to age 30. Most of the 
numbers are estimates which are probably on 
the high rather than the low side, and are 
based on conditions in the United States. The 
doses are expressed in man-rems per million of 
population. This is to emphasize that exposure 
of the population as a whole is the more critical 
figure. 

The ICRP now recommends that the average 
per capita dose for the whole population should 
not exceed 10 rems up to age 30. This is in 
addition to the natural background of about 
4 rems over the same period. Thus the total 
permissible dose would amount to 14,000,000 
man-rems per million persons. 

The dose from natural radiation acts over the 
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full 30 years on the whole population and will 
contribute 4,000,000 man-rems. 

Medical irradiation is averaged over the 
whole population for 30 years, and in the 
U.S.A. might possibly be as high as 5,000,000 
man-rems. 

Occupational exposure at an average of 5 
rems/year acts on one-fourth of a per cent of 
the population over a period of 12 years, up to 
age 30, and contributes 150,000 man-rems. 

Irradiation of non-radiation workers in the 
environs of radiation sources, might conceivably 
act on | per cent of the population for an average 
of 30 years, though this seems highly unlikely in 
the forseeable future. At a level of one-tenth of 
the new occupational levels this would contri- 
bute 150,000 man-rems. At one-tenth of the 
old levels the contribution would be 3 times as 
large, or 450,000 man-rems. 

Fallout radiation would act on everyone for 
30 years, and, at double the current rate, would 
contribute 200,000 man-rems. 

Let us not be complacent about the seemingly 
low contribution to our total dose from occupa- 
tional exposure. For the individual, it still 
amounts to 50 rems each 10 years, and this is 
over 5 times higher than the average per capita 
dose for the whole population. It is however, to 
be accepted like any other occupational risk 
in industry—if one is unwilling to accept the 
risk, one seeks some other occupation. After all, 
one does not have to be a steeple-jack or a coal 
miner—or a radiation worker. 

The total from all sources is 9,800,000 man- 
rems, leaving a balance of roughly 4,000,000 
man-rems. Some of this balance will be con- 
sumed by the use of radioactive household 
devices, nuclear power, etc. However, it should 
not be used up simply because it appears to be 
there. Bear in mind, that we must still operate 
on the principle that no radiation taken by man 
unnecessarily is good for him. Rather than try 
to use up our radiation reserve, we should 
endeavor, by all means possible, to increase it. 
With the pressures that will be upon us to 
exploit new uses for radioactive materials this 
will not be easy. But resist these pressures we 
must—within bounds of common sense and 
wisdom—if we are to continue to receive the 
bounties of our new servant. 
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BRIEF HISTORY OF THE NATIONAL COMMITTEE 
ON RADIATION PROTECTION AND 
MEASUREMENTS (NCRP) COVERING 

THE PERIOD 1929-1946 


LAURISTON S. TAYLOR 
Chairman National Committee on Radiation Protection and Measurements 


(Received 12 December 1957) 


Abstract—The National Committee on Radiation Protection and Measurements was 
established in the United States in 1929, since which time it has provided the basic standards 
and guidance in the field. Through the co-operation of many organizations this has proven 
to be an effective program. At the same time through interlocking membership between the 
NCRP and the International Commission on Radiation Protection, the views of this country 
have been integrated into the world views. A brief listing of the activities of the NCRP and 


its repurts is given. 


1. FORMATION 


THE roots of the National Committee on 
Radiation Protection and Measurements go 
back to 1928 and are intimately related to the 
formation of the International Commission 
on Radiological Protection in July of that year. 
With the possibility in mind of forming an 
international organization on radiological pro- 
tection, the Second International Congress of 
Radiology, before meeting in Stockholm in 
July 1928, invited several countries to send 
representatives to the Congress for the purpose 
of discussing protection problems and possibly 
preparing some initial X-ray protection recom- 
mendations. From the United States, L. S. 
TAYLOR was designated as representative of 
the National Bureau of Standards, and one 
representative each attended for the American 
Roentgen Ray Society and the Radiological 
Society of North America. 

When attempts were made to reach agree- 
ment between the United States and other 
countries, serious difficulties arose. Each of 
our two radiological societies offered different 
recommendations and each claimed to be the 
authoritative body. The NBS had no recom- 
mendations to offer and was there more by 


way of an observer. As a result, the recommen- 
dations that were in fairly acceptable form, 
prepared by the British protection committee, 
were adopted as the first international recom- 
mendations. In the process, the United States 
delegates showed up rather poorly, in that 
agreement could not be reached on who 
authoritatively represented the views of the 
United States. 

Germany presented a somewhat similar 
though not quite so serious a situation as had 
the U.S., in that its representatives at the 
preliminary discussions also could not agree 
on who carried the necessary authority. 

Concurrent with the meetings of the Congress, 
G. W. C. Kaye and Stantey MELVILLE 
(Great Britain) and L. S. Taytor (United 
States) set about to organize a permanent 
structure for an international organization. 
After preliminary discussions, during which 
some general rules of organization were 
developed, the International Commission on 
Radiological Protection* was organized, the 
membership consisting of the above-mentioned 


* Until 1946, the Commission was called the Inter- 
national X-ray and Radium Protection Committee. 
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persons, Dr. Roxtr Sievert of Sweden and 
Dr. Iser Sotomon of France and Dr. Gustav 
Grossman of Germany. It was agreed by this 
group that the Commission should be kept 
small, and that wherever possible, repre- 
sentatives to the Commission should be chosen 
from National Laboratories where such labora- 
tories existed in member countries. This 
arrangement and the general philosophy of 
operation of the Commission was approved 
by the Second International Congress of 
Radiology before the close of its sessions. 

Because of the confusion regarding accredited 
representation, introduced primarily by the 
United States but also by Germany and to a 
lesser extent by France, the chairman of the 
ICRP, Dr. G. W. C. Kaye, recommended that 
a single central committee be established 
within those countries having more than one 
radiological organization for the purpose of 
consolidating national recommendations for 
presentation at the next meeting of the Com- 
mission. It was suggested that the members of 
the ICRP take this up individually with the 
various groups in their countries. 

As the U.S. representative to the inter- 
national protection group, it became the 
responsibility of L. S. Tayior to convey its 
recommendation to the various groups involved 
in this country, to convince them of its sound- 
ness, to obtain their approval and suggestions, 
and to organize a national committee which 
could deal most effectively with the protection 
problems faced at that time. 

In September 1928, this question was 
discussed informally with the president of the 
American Roentgen Ray Society, at its annual 
meeting in West Baden, Indiana. Similar 
discussions were held with the president of the 
Radiological Society of North America in 
December of that year. As a result of these 
discussions, these organizations agreed to con- 
solidate their protection activities into a single 
committee. They further recommended that 
the committee’s activities be centralized at 
the National Bureau of Standards for the follow- 
ing reasons: 

(1) It had by that time established a definite 


long-range program in the general field of 
radiation protection. 
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(2) It had the only laboratory in the country 
having as its primary interest the development 
of radiation-protection data and information. 

(3) It had no inter-society or political ties 
and therefore could be expected to retain an 
independent position and viewpoint. 

(4) It provided the official U.S. representa- 
tive to the International Commission on 
Radiological Protection. 

The two radiological societies each recom- 
mended a physicist and a radiologist for 
membership in the proposed national committee 
and the American Medical Association ap- 
pointed a member to represent its viewpoints. 
It was also felt that representation of the X-ray 
equipment manufacturers would be desirable 
and each of the manufacturers was asked to 
nominate candidates for this representation. 
Of the nominations received, the manufacturers 
then chose two to serve as their representatives. 

Thus, early in 1929, the initial organization 
of the “Advisory Committee on X-ray and 
Radium Protection’’ was established with 
L. S. Taytor acting as chairman and with the 
following participating organizations and repre- 
sentatives: 

American Roentgen Ray Society: 

H. K. Pancoast and J. L. WeEaTHERWAX 
Radiological Society of North America: 
R. R. Newext and G. Faria 
American Medical Association: 

F. Carter Woop 
X-ray Equipment Manufacturers: 
W. D. Cootince and W. S. WERNER 

National Bureau of Standards and ICRP: 

L. S. Taytor 


2. HISTORY 

The first ing of the committee was 
held in September 1929, during the annual 
meeting of the American Roentgen Ray 
Society. As its first objective, the committee 
undertook the preparation of recommendations 
on X-ray protection. These were published 
on 16 May 1931, as National Bureau of Stand- 
ards Handbook 15. 

The next effort was directed towards the 
preparation of recommendations on radium 
protections. For this purpose, Dr. L. F. 
Curtiss was named to the committee as the 
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NBS representative for radium protection 
recommendations, and Dr. C. F. Burnam as 
the representative of the American Radium 
Society. The first handbook on radium 
protection, NBS Handbook 18, was prepared 
by Drs. Curtiss, Burnam, Fartta, Newe., 
WEATHERWAX and Woop, and was published 
17 March 1934. 

Soon after the publication of Handbook 15 
on X-ray Protection, very rapid developments 
were made in the X-ray field; by 1934 or 1935 
it was recognized that this handbook would 
have to be revised. This task was undertaken 
by the original committee, except for the 
replacement of Dr. Pancoast by Dr. EuGENE 
P. PENDERGRASS as representative of the 
American Roentgen Ray Society. The revised 
recommendations were issued in July, 1936 
as NBS Handbook 20. 

It might be worth noting that in this hand- 
book, there appeared for the first time the 
recommendation of a specific permissible ex- 
posure level (then called tolerance dose) of 
radiation that could be allowed for occupational 
exposure. The figure recommended was 0.1 
r/week. This. permissible exposure level 
remained in force for 12 years and was used 
by the Manhattan District in its operations. 
It was subsequently changed as a result of 
NCRP action in about 1948. 

The revision of Handbook 18 on radium 
protection was next undertaken and the new 
handbook (H 23) was issued 25 August 1938. 

These two handbooks, H 20 and H 23, were 
accepted in this country as the primary guides 
for protection against X-rays and the radiations 
from radium. As noted above, they were also 
the primary guides in this field to the Man- 
hattan project. 

Through the war years, there was no formal 
activity by the Advisory Committee. During 
that time, however, most of the members of 
the Advisory Committee were drawn into the 
Manhattan District program and it was largely 
through their efforts that uniform safety 
regulations prevailed during that period. 

During its early activities, it was customary 
for the full committee to work together on the 
development of protection recommendations. 
When completed, the recommendations were 


submitted through their respective represen- 
tatives to the participating organizations for 
noting and approval. Formal approval was 
usually given at one of the regular business 
meetings of the societies. With the NBS as one 
sponsor of the committee, the recommendations 
were published by the Government Printing 
Office as National Bureau of Standards Hand- 
books thus receiving the usual NBS editorial 


processing. 

In September 1946, an informal meeting 
of the Advisory Committee was held to discuss 
the extensive revision needed in the X-ray 
protection recommendations, particularly in 
the upper voltage regions. At this meeting, 
it was pointed out that protection problems had 
become too complex to permit their study and 
solution by the committee as then constituted. 
It was recommended that steps be taken to 
secure the participation in this work of ad- 
ditional groups such as the Manhattan District 
and U.S. Public Health Service, Military 
Department, etc. This recommendation was 
presented to Dr. E. U. Conpon, then Director 
of NBS, who communicated with the Man- 
hattan District and the Public Health Service 
on 6 October 1946, inviting their participation 
through appointment of two representatives 
each (one physicist and one radiologist). In 
response to this invitation, In October 1946, 
Dr. S. L. Warren and Dr. K. Z. Morcan 
were appointed as representatives of the 
Manhattan District, and the Public Health 
Service named Dr. H. L. Anprews and Dr. 
E. G. WiLuiams, 

The first normal post-war meeting of the 
Committee was held on 4 December 1946. In 
the agenda for this meeting, it was pointed out 
that new data had become available since the 
issuance of the recommendations on X-ray 
protection, and that many new protection 
problems had arisen with the rapid expansion in 
the radiation field (protection against neutrons, 
multi-million volt X-rays, radioactive isotopes, 
etc.). It was suggested that the scope of the 
work be defined; and that consideration be 
given to organizing small working groups to 
deal with each of the problems, their completed 
reports to be submitted to the committee for 
approval. 
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3. ORGANIZATION 


Discussions along these lines were held at the 
4 December 1946 meeting, and as a result, it 
was agreed that the Committee should be 
substantially enlarged and reorganized. At the 
same time, it was felt that the name of the 
Committee should be made more inclusive 
and it was therefore renamed National Com- 
mittee on Radiation Protection. The National 
Bureau of Standards was reaffirmed as the 
central coordinating agency for the work of the 
Committee; sponsorship by an impartial agency 
was felt to be particularly advantageous in view 
of the various types of participating organizations 
(radiological societies, industry, government, and 
the possible inclusion of industrial and labor 
groups). 

The general organization and operational 
procedures outlined below were agreed upon 
at this meeting, and have been the basis for the 

. continuing operation of the Committee: 

1) The committee would consist of an 
Executive Committee, Main Committee, and 
as many subcommittees as necessary to consider 
the problems that come within the Committee’s 
scope. 

(2) The Executive Committee would be 
composed of five members appointed by the 
chairman and subject to the approval of the 
Main Committee. The Committee chairman 
would act as chairman of the Executive Com- 
mittee. 

(3) The Main Committee would be com- 
posed of (a) technically qualified representatives 
appointed by organizations interested in the 
scientific and technical aspects of radiation 
protection, (b) representatives at large whose 
services are felt to be of special value, appointed 
by the Executive Committee, and (c) chairmen 
of subcommittees. 

(4) The choice of chairmen and members 
of subcommittees would not be restricted to 
members of the Main Committee but would 
be based on the particular qualifications needed 
for the work. (In organizing subcommittee 
memberships, the following practice has been 
and still is followed: The subcommittee chair- 
man is selected by the Committee chairman 
with the approval of the Executive Committee; 
the subcommittee chairman chooses his working 
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group, makes informal contacts, and submits to 
the Committee chairman his membership 
selections; the Committee chairman issues 
formal membership invitations to serve on the 
subcommittees. Additions may be made to the 
subcommittee membership if particular special- 
ized information is found to be needed, or 
individuals may be invited to serve as consul- 
tants to the group with due acknowledgement 
of their assistance included in the published 
recommendations. ) 

(5) The final reports of the subcommittee 
would be submitted to the Executive and Main 
Committees for approval. Because of the high 
degree of success of the NBS Handbook series, 
it was recommended that this mode of publica- 
tion and distribution to the public be continued. 

Because of the reorganization and enlarge- 
ment of the Committee, the chairmanship was 
thrown open for reconsideration. L. S. TayLor 
was nominated and approved by vote to 
continue indefinitely in this capacity. 

Discussions were held regarding the organi- 
zations that might appropriately be invited to 
participate and the suggestions made were 
used as a basis for the subsequent enlargement 
of the representation on the Main Committee. 
It was agreed to establish the following sub- 
committees : 


(1) Permissible external dose. 
(2) Permissible internal dose. 
(3) X-rays up to 2 MeV. 


(4) Heavy ionizing particles (neutrons, pro- 
tons and heavier). 


(5) Electrons, radium, and X-ravs above 
2 MeV. 


(6) Radioactive isotopes, fission products, 
including their handling and disposal. 


(7) Monitoring methods and _ instruments. 


With the formulation of these basic philo- 
sophies, the Committee began its active- 
program. Its accomplishments and growth since 
its reorganization in 1946 can be seen by the 
appended list of handbooks published to date, 
and the appended membership list showing 
the present representation, subcommittee struc- 
ture, and complete membership. 
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MEMBERSHIP LIST 
NATIONAL COMMITTEE ON RADIATION 
PROTECTION AND MEASUREMENT 
(NCRP) 


Chairman: 
L. S. Taylor 


Secretary 
Sarah W. Raskin 


Executive Committee 


Members 


L. S. Taylor, Chairman 
E. C. Barnes 

C. B. Braestrup 

Cc. L. Dunham 

H. B. Glass 

H. M. Parker 

C. Powell 

R. S. Stone 

S. Warren 


Consultants 


J. C. Bugher 
G. Failla 
E. G. Williams 


Main Committee (and organization represented) 


H. L. Andrews, USPHS and Subcommittee Chairman 

E. C. Barnes, Amer. Indust. Hygiene Assn. 

A. C. Blackman, Internl. 
Officials 

C. B. Braestrup, Radiol. Soc. of North America and 
Subcommittee Chairman 

J. C. Bugher, Representative at large 

R. H. Chamberlain, Amer. College of Radiology - 

W. D. Claus, USAEC 

C. L. Dunham, USAEC 

T. P. Eberhard, Amer. Radium Society and Sub- 
committee Chairman 

T. C. Evans, Amer. Roentgen Ray Society 

G. Failla, Representative at large 

J. W. Healy, Health Physics Society and Sub- 
committee Chairman 

P. C. Hodges, Amer. Medical Assn. 

H. W. Koch, Subcommittee Chairman 

W. Langham, Subcommittee Chairman 

R. M. Lechausse, Col., U.S. Air Force 

W. B. Mann, Subcommittee Chairman 

G. M. McDonnell, Lt. Col., U.S. Army 

G. W. Morgan, Subcommittee Chairman 

K. Z. Morgan, Health Physics Society and Sub- 
committee Chairman 


Assn. of Govt. Labor 
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R. J. Nelsen, Amer. Vental Assn. 

R. R. Newell, Amer. Roentgen Ray Society 

C. Powell, USPHS 

E. H. Quimby, Amer. Radium Society and Sub- 
committee Chairman 

S. W. Raskin, NBS 

J. A. Reynolds, Natl. Electrical Mfgr. Assn. 

H. H. Rossi, Subcommittee Chairman 

M. D. Schulz, Amer. College of Radiol. 

L. S. Skaggs, Subcommittee Chairman 

J. H. Sterner, Amer. Indust. Hygiene Assn. 

R. S. Stone, Radiol. Soc. of North America 

I. R. Tabershaw, Internl. 
Officials 

L. S. Taylor, NBS 

E. D. Trout, Natl. Electrical Mfgr. Assn. 

S. Warren, Representative at large 

J. L. Weatherwax, Representative at large 
G. Williams, Representative at large 

F. Williams, Capt., U.S. Navy 

O. Wyckoff, Subcommittee Chairman 


Assoc. of Govt. Labor 


E. 
S. 
H. 


Subcommittee 1 


Permissible dose from external sources 


A. H. Dowdy 

G. Failla 

H. Friedell 

H. J. Muller 

H. M. Parker 

C. Stern 

R. S. Stone 
Note: the work of this subcommittee is temporarily 
the responsibility of the Executive Committee 
together with the subcommittee members. 


Subcommittee 2 


Permissible internal dose 


K. Z. Morgan, Chairman 
A. M. Brues 

P. Durbin 

G. Failla 

Jj. Healy 

L. D. Marinelli 

J. E. Rose 

Shields Warren 


Subcommittee 3 


X-rays up to two million volts 
T. P. Eberhard, Chairman 
C. B. Braestrup 

E. Focht 

J. Hale 
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E. Miller 

J. M. Mozley 
R. J. Nelsen 
R. R. Newell 
S. W. Smith 
E. D. Trout 


Subcommittee 4 


Heavy particles (neutrons, protons, and heavier) 
H. H. Rossi, Chairman 


E. P. Blizard 
R. S. Caswell 
F. P. Cowan 
D. B. Cowie 

T. C. Evans 

D. J. Hughes 
L. D. Marinelli 
W. S. Snyder 
C. A. Tobias 


Subcommittee 5 


Electrons, gamma rays and X-rays above two million volts 


H. W. Koch, Chairman 
G. C. Baldwin 


Subcommittee 6 
Handling of radioactive isotopes and fission products 
J. W. Healy, Chairman 
P. C. Aebersold 

G. Failla 

S. Feitelberg 

D. Hull 

L. D. Marinelli 

H. M. Parker 

Jj. E. Rose 

W. K. Sinclair 

M. M. D. Williams 


Subcommittee 7 

Monitoring methods and instruments 
H. L. Andrews, Chairman 

C. B. Braestrup 


J. Healy 
R. Lapp 
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W. H. Ray 
Jj. E. Rose 
E. G. Williams 


Subcommittee 8 
Waste disposal and decontamination 
Note: This subcommittee has been inactivated. 


Subcommittee 9 


Protection against radiations from Ra, Co®, and Cs!*7 
encapsulated sources 

C. B. Braestrup, Chairman 

H. Blatz 

M. Brucer 

T. P. Eberhard 

G. Ferlazzo 

E. H. Quimby 

E. L. Saenger 

W. K. Sinclair 

H. O. Wyckoff 


Subcommittee 10 


Regulation of radiation exposure dose 
W. A. McAdams, Chairman 
. E. Chamberlain 
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Subcommittee 11 


Incineration of radioactive waste 


G. W. Morgan, Chairman 
R. C. Corey 

S. Feitelberg 

W. H. Langham 

J. A. Lieberman 

L. Silverman 


Subcommittee 12 


Electron protection 

L. S. Skaggs, Chairman 
E. A. Burrill 

H. W. Koch 
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J. S. Laughlin 
R. F. Post 
E. D. Trout 


Subcommittee 13 

Safe handling of cadavers containing radioactive isotopes 
E. H. Quimby, Chairman 

S. Feitelberg 

L. R. Peet 

W. B. Stewart 

R. Yalow 

E. G. Maier, Consultant 


Subcommittee 14 

Permissible exposure doses under emergency conditions 
Members 

L. S. Taylor, Acting Chairman 


R. Hasterlik 


G. V. Leroy 
E. G. Williams 


Consultants 


L. H. Garland 

L. H. Hempelmann 

R. D. Huntoon 

H. M. Parker 

G. A. Sacher 

R. S. Stone 

Shields Warren ‘ 


Subcommittee M-1 


Standards and measurement of radio-activity for 
radiological use 
Members 


W. B. Mann, Chairman 
T. P. Eberhard 

K. W. Geiger 

W. Gross 

R. Rugh 

W. K. Sinclair 


Consultants 

P. J. Campion 
C. L. Comar 
S. D. Garfinkle 
E. H. Quimby 
S. A. Reynolds 
H. H. Seliger 


Subcommittee M-2 


Standards and measurement of radiological exposure dose 
Members 


H. O. Wyckoff, Chairman 
C. B. Braestrup 

R. S. Caswell 

C. Garrett 

J. Hale 

J. S. Laughlin 

R. R. Newell 


Subcommittee M-3 


Standards and measurement of absorbed radiation dose 
Members 


H. O. Wyckoff, Chairman 
G. S. Hurst 

H. W. Koch 

H. M. Parker 
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Subcommittee M-4 


Relative biological effectiveness 


Members 


W. H. Langham, Chairman 
V. P. Bond 


Recommendations of NCRP 1931-1957 


R. D. Evans 
T. C. Evans 
M. P. Finkel 
NBS 
Handbook Title 
No. 
15 X-ray protection 
Superseded by H20 
18 Radium protection 
for amounts up to 
300 mg 
| Superseded by H23 
20 X-ray protection 
Superseded by H4l 
23 Radium protection 
Superseded by H54 
41 Medical X-ray pro- 


tection up to two 
million volts 


Superseded by H60 


42 Safe handling of radio- | 


| active isotopes 
48 | Control and removal 
of radioactive contam- 
ination in laboratories 
49 | Recommendations 
| for waste disposal of 
| phosphorus-32 and 
| iodine-131 for 
| medical users 


51 | Radiological monitor- 
| ing methods and 
instruments 
52 Maximum permissible 


| amounts of radioiso- 
topes in the human 
body and maximum 
permissible concentra- 


tions in air and water. 
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Date 
16 May 1931 


17 March 1934 


24 July 1936 
25 Aug. 1938 


30 March 1949 


Sept. 1949 


15 Dec. 1951 


2 Nov. 1951 


7 April 1952 


20 March 1953 





NBS 
Handbook 
No. 


53 


54 


55 


63 
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J. N. Stannard 
J. B. Storer 

C. A. Tobias 
A. C. Upton 


Consultants 


H. A. Blair 
A. M. Brues 
H. I. Kohn 
R. E. Zirkle 


Title 


Recommendations 
for the disposal of 
carbon-14 wastes 
Protection against 
radiations from 
radium, cobalt-60, 
and cesium-137 
Protection against 
betatron-synchrotron 
radiations up to 100 | 
million electron volts 
Safe handling of cad- 


avers containing radio 


active isotopes 


Radioactive-waste 
disposal in the ocean 


| Permissible dose from 
| external sources of 


ionizing radiation 


| X-ray protection 


Regulation of radia- 


| tion exposure by legis- 
| lative means 


Protection against 
neutron radiation up 


| to 30 million electron 


volts 











26 Oct. 1953 


{ 


sere 


| 25 Aug. 1954 


| 24 Sept. 1954 





953 


954 


1954 


55 
55 


1957 
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Health Physics Pergamon Press 1958. Vol. 1, pp. 200-204 


Maximum Permissible Radiation 
Exposures to Man‘! 


(Received 16 June 1958) 


INTRODUCTION 


On 8 January 1957 the National Committee on 
Radiation Protection and Measurements issued 
a Preliminary Statement setting forth its revised 
philosophy on Maximum Permissible Radiation 
Exposures to Man.") Since that time several 
of the NCRP sub-committees have been actively 
studying the necessary revisions of their respec- 
tive Handbooks. These studies have shown the 
need for (a) clarification of the earlier statement 
and (b) modification or extension of some of the 
concepts in that statement. Furthermore the 
International Commission on Radiological 
Protection (ICRP) has made minor changes in 
their recommendations.“ Accordingly the 
NCRP has prepared a set of guides, given 
below, that will assure uniformity in the basic 
philosophy to be embodied in the several Hand- 
books. Since many of the Handbooks are 
followed closely in planning radiation operations 
in the U.S., and since the modification of a 
Handbook may require many months of effort, 
it seems wise to make the overall guiding 
principles available in advance of the reissuance 
of the revised Handbooks. These guides are not 
designed to take the place of any of the Hand- 
books; the principles given below will be 
extensively treated later in appropriate places. 
In the meantime Handbook revisions or supple- 
mentary statements will be issued as rapidly as 
possible. 

Since the statement of an average per capita 
dose for the whole population does not directly 
influence the substance of the NCRP Hand- 
books, no further statements regarding such a 
number will be made at this time. In any 
discussion of the MPD it is impractical to take 
into consideration the dose from natural back- 
ground and medical or dental procedures. 

The changes in the accumulated MPD are 
not the result of positive evidence of damage due 
to use of the earlier permissible dose levels, but 
rather are based on the desire to bring the MPD 
into accord with the trends of scientific opinion ; 


it is recognized that there are still many un- 
certainties in the available data and information. 
Consideration has also been given to the prob- 
ability of a large future increase in radiation 
uses. In spite of the trends, it is believed that the 
risk involved in delaying the activation of these 
recommendations is very small if not negligible. 
Conditions in existing installations should be 
modified to meet the new recommendations as 
soon as practicable, and the new MPD limits 
should be used in the design and planning of 
future apparatus and installations. Because of 
the impact of these changes and the time re- 
quired to modify existing equipment and 
installations, it is recommended on the basis 
of present knowledge that a conversion period of 
not more than five years from January 1957) 
be adopted, within which time all necessary 
modifications should be completed. 

The basic rules and the operational guides 
outlined below are intended to be in general 
conformity with the philosophy expressed in the 
April 1956 statements of the ICRP. 


GUIDES FOR THE PREPARATION OF 
NCRP RECOMMENDATIONS 

It is agreed that we should make clear dis- 
tinction between basic MPD rules or require- 
ments, and operational or administrative guides 
to be used according to the special requirements 
in any particular situation. Guides have the 
distinct value of retaining some reasonable 
degree of uniformity in the interpretation of the 
basic rules. 

The risk to the individual is not precisely 
determinable but, however small, it is believed 
not to be zero. Even if the injury should prove 
to be proportional to the amount of radiation 
the individual receives, to the best of our present 
knowledge, the new permissible levels are 
thought not to constitute an unacceptable risk. 
Since the new rules are designed to limit the 
potential hazards to the individual and to the 
reproductive cells, it is therefore, necessary to 
control the radiation dose to the population as a 
whole, as well as to the individual. For this 
reason, maximum permissible doses are set for 
the small percentage of the whole population 
who may be occupationally exposed, in order 
that they will not be involved in risks greater 
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than are normally accepted in industry. Also 
radiation workers represent a somewhat selected 
group in that individuals presumably of the 
greatest susceptibility (i.e. infants and children) 
are not included. However, for the persons 
located immediately outside of controlled areas 
but who may be exposed to radiation originating 
in controlled areas, the permissible level is 
adjusted downward from that in the controlled 
area because the number of such persons may 
not be negligible. With this downward adjust- 
ment, the risk to the individual is negligible so that 
small transient deviations from the prescribed 
levels are unimportant. 

Controls of radiation exposure should be 
adequate to provide reasonable assurance that 
recommended levels of maximum permissible 
dose shall not be exceeded. 
NCRP re-emphasizes its long-standing philo- 
sophy that radiation exposures from whatever 
sources should be as low as practical. 


DEFINITIONS 

For the purposes of these guides, the following 
definitions are given: 

Controlled area. A defined area in which the 
occupational exposure of personnel to radiation 
or to radioactive material is under the super- 
vision of an individual in charge of radiation 
protection. (This implies that a controlled 
area is one that requires control of access, 
occupancy, and working conditions for radiation 
protection purposes.) 

Workload. ‘The output of a radiation machine 
or a radioactive source integrated over a suitable 
time and expressed in appropriate units. 

factor. The factor by which the 
workload should be multiplied to correct for the 
degree or type of occupancy of the area in 
question. 

RBE dose. RBE stands for relative biological 
effectiveness. An RBE dose is the dose measured 
in rems. (This is discussed in the report of the 
International Commission on Radiological 
Units and Measurements, 1956. NBS Handbook 
62, p. 7.) 

L BASIC RULES 
(1) Accumulated dose (radiation workers) 

(A) External exposure to critical organs: whole 

body, head and trunk, active blood-forming organs or 
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In addition, the 
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gonads; The maximum permissible dose (MPD) 
to the most critical organs, accumulated at any 
age shall not exceed 5 rems multiplied by the 
number of years beyond age 18, and the dose in 
any 13 consecutive weeks shall not exceed 3 
rems (I).* 

Thus the accumulated MPD = (N—18) x 5 
rems where N is the age in years and is greater 
than 18. 

Comment. This applies to radiation of sufficient 
penetrating power to affect a significant fraction 
of the critical tissue. (This will be enlarged upon 
in the revision of H59.) 

(B) External exposure to other organs: skin of 
whole body: MPD = 10(N — 18) rems, and the 
dose in any 13 consecutive weeks shall not 
exceed 6 rems (II). 

Comment. This rule applies to radiation of low 
penetrating power. (See Fig. 2, H 59). 

Lens of the eyes. The dose to the lens of the eyes 
shall be limited by the dose to the head and 
trunk ((A) above). 

Hands and forearms, feet and ankles. MPD = 75 
rems/year, and the dose in any 13 consecutive 
weeks shall not exceed 25 rems (III). 

(C) Internal exposures. The permissible levels 
from internal emitters will be consistent as far as 
possible with the age-proration principles above. 
Control of the internal dose will be achieved by 
limiting the body burden of radioisotopes. This 
will generally be accomplished by control of the 
average concentration of radioactive materials 
in the air, water or food taken into the body. 
Since it would be impractical to set different 
MPC values for air, water and food for radiation 
workers as a function of age, the MPC values 
are selected in such a manner that they conform 
to the above-stated limits when applied to the 
most restrictive case, viz., they are set to be 
applicable to radiation workers of age eighteen. 
Thus, the values are conservative and are 
applicable to radiation workers of any age 
(assuming there is no occupational exposure to 
radiation permitted at age less than eighteen). 
The factors entering into the calculations will be 
dealt with in detail in the forthcoming revision 
of Handbook 52. 


* Roman numerals in parentheses refer to notes at end 
of this statement. 
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The maximum permissible average concen- 
trations of radio-nuclides in air and water are 
determined from biological data whenever such 
data are available, or are calculated on the basis 
of an averaged annual dose of 15 rems for most 
individual organs of the body (IV), 30 rems 
when the critical organ is the thyroid or skin, and 
5 rems when the gonads or the whole body is the 
critical organ. For bone seekers the maximum 
permissible limit is based on the distribution 
of the deposit, the RBE, and a comparison of 
the energy release in the bone with the energy 
release delivered by a maximum permissible 
body burden of 0.1 ug Ra®® plus daughters. 


(2) Emergency dose (radiation workers) 

An accidental or emergency dose not ex- 
ceeding 25 rems to the whole body or a major 
portion thereof, occurring only once in the 
lifetime of the person, need not be included in 
the determination of the radiation exposure 
status of that person (see p. 69, H59) (V). 


(3) Medical dose (radiation workers) 

Radiation exposures resulting from necessary 
medical and dental procedures need not be 
included in the determination of the radiation 
exposure status of the person concerned (V). 


(4) Dose to persons outside of controlled areas 

The radiation or radioactive material outside 
a controlled area, attributable to normal 
operations within the controlled area, shall be 
such that it is improbable that any individual 
will receive a dose of more than 0.5 rem in any 
one year from external radiation. 

The maximum permissible average body 
burden of radionuclides in persons outside of the 
controlled area and attributable to the opera- 
tions within the controlled area shall not exceed 
one-tenth of that for radiation workers (VI). This 
will normally entail control of the average 
concentrations in air or water at the point of 
intake, or rate of intake to the body in food 
stuffs, to levels not exceeding one-tenth of the 
maximum permissible concentrations allowed 
in air, water and food-stuffs for occupational 
exposure. The body burden and concentrations 
of radionuclides may be averaged over periods 
up to | year. 

The maximum permissible dose and the 
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maximum permissible concentrations of radio- 

nuclides as recommended above are primarily 

for the purpose of making the average dose to 

the whole population as low asreasonably possible, 

and not because of specific injury to theindividual. — 

II. OPERATIONAL AND ADMINISTRATIVE 
GUIDES 

(5) The maximum dose of 12 rems in any one 
year as governed by the 13 week limitation, 
should be allowed only when adequate past 
and current exposure records” exist. The 
allowance of a dose of 12 rems in any one year 
should not be encouraged as a part of routine 
operations; it should be regarded as an allow- 
able but unusual condition. The records of 
previous exposures must show that the addition 
of such a dose will not cause the individual to 
exceed his age-prorated allowance. 

(6) The full 3 rems dose should not be allowed 
to be taken within a short time interval under 
routine or ordinary circumstances, (however, 
see paragraph 2 on emergency dose above). 
Desirably, it should be distributed in time as 
uniformly as possible and in any case the dose 
should not be greater than 3 rems in any 13 
consecutive weeks. When the individual is not 
personally monitored and/or personal exposure 
records are not maintained, the exposure of 12 
rems in a year should not be allowed; the yearly 
allowance under these circumstances should be 
5 rems, provided area surveys indicate an 
adequate margin of safety. 

(7) When any person accepts employment in 
radiation work, it shall be assumed that he has 
received his age-prorated dose up to that time 
unless (a) satisfactory records from prior 
radiation employment show the contrary, or 
(b) it can be satisfactorily demonstrated that he 
has not been employed in radiation work. This 
is not to imply that such an individual should be 
expected to routinely accept exposures at 
radiation levels approaching the yearly maxi- 
mum of 12 rems up to the time he reaches his 
age-prorated limit. Application of these prin- 
ciples will serve to minimize abuse. 

(8) The new MPD standards stated above 
are not intended to be applied retroactively to 
individuals exposed under previously accepted 
standards. 

(9) It is implicit in the establishment of the 
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basic protection rules that at present it is neither 
possible nor prudent to administer a suitably 
safe radiation protection plan on the basis of 
yearly monitoring only. It is also implicit that 
at the low permissible dose levels now being 
recommended, there is fairly wide latitude in the 
rate of delivery of this dose to an individual so 
long as the dose remains within the age- 
prorated limits specified above. In spite of a 
lack of clear evidence of harm due to irradiation 
at dose rates in excess of some specified level, it is 
prudent to set some reasonable upper limit to the 
rate at which an occupational exposure may be 
delivered. Therefore, it has been agreed that the 
dose to a radiation worker should not exceed 3 
rems in any 13 consecutive weeks. 

(10) The latitude that may appropriately be 
applied in the operational and administrative 
control of occupational exposure will be dictated 
by two major factors (a) the type of risk involved 
and the likelihood of the occurrence of over- 
exposures and (b) the monitoring methods, 
equipment, and the dose recording procedures 
available to the radiation users. Where the 
hazards are minimal and not likely to change 
from day to day or where there are auxiliary 
controls to insure that the 13 week limitation 
will not be exceeded, the integration may be 
carried out over periods up to 3 months. Where 
the hazards are significant and where the ex- 
posure experience indicates unpredictability as 
to exposure levels, the doses should be deter- 
mined more frequently such as weekly, daily, 
hourly or oftener as may be required to limit 
the exposure to permissible values. 

(11) For the vast majority of installations 
(medical and industrial), operation is more or 
less routine and reasonably predictable and it 
may be expected that their monitoring pro- 
cedures will be minimal. For such installations 
the protection design should be adequate to 
insure that over-exposures will not occur— 
otherwise frequent sampling tests should be 
specified. Where film badges are used for 
monitoring, it is preferable that they be worn 
for 4 weeks or longer, since otherwise the 
inaccuracy of the readings may unduly pre- 
judice the radiation history of the individual. 
Where operations are not routine or are subject 
to unpredictable variations that may be hazar- 
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dous, self-reading pocket dosimeters, pocket 
chambers or other such devices should also be 
worn and should be read daily or more often as 
circumstances dictate. 

(12) Except for planning, convenience of 
calculation, design or administrative guides, the 
NCRP will discontinue the use of a weekly MPD 
or MPC (VII). 

(13) The Committee has deliberately omitted 
the discussion of future exposure forfeiture for 
exposures exceeding the MPD on the grounds 
that any such statements might lend encourage- 
ment to the unnecessary use of forfeiture 
provisions. 

Ill. NOTES 


(I) The quarterly limitation of 3 rems in 13 
weeks is basically the same as in H59 except that 
it is no longer related to the old weekly dose 
limit. The yearly limitation is 12 rems instead 
of the 15 rems as given in the NCRP preliminary 
statement of 8 January, 1957 

(II) This is similar to the 1954 (H59) re- 
commendations in that the permissible skin 
dose is double the whole body dose. 

(III) This is basically the same as the 1954 
(H59) recommendations on a yearly basis. 

(IV) This is basically the same as the 1953 
recommendations (H52). 

(V) This is the same as the 1954 (H59) 
recommendations. 

(V1) This is basically the same as the recom- 
mendations of 8 January, 1957. 

(VII) This represents a minor change from 
the NCRP recommendations of 8 January, 
1957, but no change in the basic MPD. 
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THE PHILOSOPHY UNDERLYING RADIATION 
PROTECTION* 


by Lauriston S. TAYLOR 


N THE broad sense, radiation protection | 


is a problem that will touch the lives 
of most of us more and more as time goes 
on, whether it be in connection with non- 
destructive testing, with radiology, or with 
the production of nuclear power. The uses 
of radiation-producing machines and the 
use of radioactive materials will undoubted- 
ly increase as time goes on, and radiation, 
as such, will become an increasingly im- 
portant part of our national economy. 

The substance of this discussion has to 
do with the development of our philosophy 
of radiation protection and the develop- 
ment of radiation protection standards. 

The term “radiation-protection stand- 
ards” is used somewhat loosely and yet 
at the same time there is probably very 
little real uncertainty as to the broad 
meaning of the term. One normally thinks 
of a standard as being something rather 
firm, rather well understood, inflexible, 
accurately known, and reproducible. When 
a standard is mentioned, one immediately 
thinks of something like the standard 
meter-bar, carefully locked away in a vault 
and resistant to the changes of time; or of 
some accurately measurable quantity, such 
as the ohm or volt. 

However, in the field of radiation pro- 
tection standards, there are many un- 
knowns and many uncertainties. They in- 
volve a great many assumptions that may 
have to be changed from time to time. In 
fact it would not be over-simplifying the 
case to state that our protection standards 
are essentially protection goals or objec- 
tives. Where it is possible to develop num- 
bers to assign to some of the standards, 


these numbers are really more in the nature 
of a means to achieve some goal than the 
goal itself. Even the goal itself is difficult 
of definition. It is primarily to determine 
the limits of radiation exposure to which 
the individual, or whole population, can 
be exposed without encountering risks in- 
commensurate with the benefits to be ex- 
pected from its use. Standards of safety 
go back directly to the individual who will 
be exposed to radiation. For this it is 
necessary to determine how much radia- 
tion he can absorb without injury to him- 
self or to his progeny. 

If one considers the complication of the 
human being as an organic structure, and 
the great difference in sensitivity between 
individuals, it is very easy to see why such 
a determination becomes an extremely diffi- 
cult problem. To point up the difficulties, 
it may be helpful to review briefly some 
of the early background and philosophy 
leading to the development of standards of 
radiation protection. 

Radiation was recognized as a potential 
hazard to health soon after its discovery. 
Efforts to understand and curtail radiation 
exposure to individuals, however, were not 
begun seriously until the 1920’s. One should 
bear in mind that it was not until 1928 that 
the world had a uniform and acceptable 
unit of radiation dose, namely the roentgen. 
Consequently, radiation-protection efforts 
and protection standards were, of neces- 
sity, on a purely qualitative basis. Until 
1928, most radiation treatments were ex- 
pressed in terms of fractions of an ery- 
thema dose—the amount of radiation that 
would cause a defined reddening of the 


* Abridged from an Address presented to the Ninth Annual Conference on Electrical Techniques in Medicine and Biology, Novem- 


ber 7, 1956, New York, New York. 
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skin. This in itself was a very uncertain 
factor, since it depended upon the energy of 
the radiation, the time over which it was 
delivered, the size of the irradiated field, 
and the amount of backscattering, not to 
mention the individual's idiosyncrasy with 
regard to radiation sensitivity. It was not 
until the mid-30’s that stray radiation ex- 
posure was measured quantitatively, thus 
making it possible to put radiation-pro- 
tection standards on a reasonably firm 
quantitative basis. Interestingly enough, 
later efforts proved that these early stand- 
ards were not grossly wrong. 

One could venture the suggestion that if 
there is any basic standard of radiation 
protection it would be what is now referred 
to as the maximum permissible dose, or 
maximum permissible exposure of an indi- 
vidual. By maximum permissible exposure 
is meant the amount of radiation to which 
the whole body of an individual can be sub- 
jected over the period of his adult lifetime, 
without producing in that individual any 
detectable harmful effects. For the occupa- 
tional exposure of an individual to radia- 
tion, such a standard might be adequate, 
but another basic standard is needed for 
the exposure of t' - entire population—one 
that takes the genetic effects into considera- 
tion. 

Parenthetically, it should be remarked 
that the old term “tolerance dose” that 
prevailed for many years is a complete 
misnomer. There is no such thing as a 
“tolerable dose of radiation.”’ No radiation, 
other than for the treatment of disease, 
is known to be beneficial to man. Any radi- 
ation exposure received by man must be 
accepted as harmful. Therefore, the odjec- 
tive should be to keep man’s exposure as low 
as possible and yet, at the same time, not 
discontinue the use of radiation altogether. 

The big problem is to obtain some quan- 
titative idea as to the degree of harm that 
will result from exposure to various amounts 
of radiation. 

As mentioned above, early permissible 
exposures were expressed in terms of the 
erythema. This followed as a result of a 
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very few observations made on a very few 
people who had been overexposed to radia- 
tion under conditions where there was some 
crude idea as to the amount of radiation 
involved. As a result of this, numerous pro- 
posals were made and for a time served a 
useful purpose. For example, Mutscheller 
proposed as a “tolerance dose,” 1/100 of 
an erythema dose in 30 days. Others re- 
duced this to 1/1000 of an erythema dose 
in 3 days. Sievert independently proposed 
1/10 of an erythema dose per year. 

In retrospect, these standards look pa- 
thetic indeed, and yet they marked impor- 
tant milestones leading to our more ac- 
curate understanding of the problem. When 
one realizes that, on the basis of today’s 
knowledge, an erythema dose under given 
conditions may vary from 270 to 1,000 
roentgens over a range of 100 to 1,000 
kilovolts, some visualization of the vast 
uncertainties in the early work might be 
had. 

By the early 30’s such standards were 
correlated and reconciled by the free use of 
“safety factors.” Germany proposed the 
first quantitative expression of a permissible 
dose measured in roentgens, arriving at a 
figure of 10“ roentgen per second as their 
so-called tolerance level of radiation. In 
1934 it was possible, for the first time, for 
the International Commission on Radio- 
logical Protection to express permissible 
exposure in terms of roentgens. The value 
then chosen was 2/10 roentgen per day. In 
the United States in 1936 a somewhat lower 
level, namely 1/10 roentgen per day was 
adopted. This lower value was in part a 
result of the belief that there was not an 
adequate safety factor in the international 
recommendations. 

It will be noted that the permissible 
exposures mentioned above were integrated 
over varying lengths of time, ranging over 
a period of one second to one year. Al- 
though precise information on radiation 
recovery is lacking, it is undoubtedly true 
that a given dose of several roentgens re- 
ceived in a period of a few minutes is prob- 
ably more harmful to the individual than 
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the same dose distributed evenly over a 
year’s period of time. Therefore, while the 
various proposals for permissible exposure 
appear to reduce numerically to the same 
quantity, they were not, in fact, biological- 
ly equivalent. 

In 1946 the National Committee on Ra- 
diation Protection (NCRP) undertook 
an intensive review of the whole problem of 
permissible dose. This review was insti- 
gated by the fact that, during the Man- 
hattan District days, a tremendous amount 
of experimental and biological research had 
been carried out for the purpose of assuring 
safety to radiation workers; new biological 
data had become available. It was quickly 
realized that the value 1/10 roentgen per 
day, as used in this country, provided only 
marginal protection. There was increasing 
evidence leading the committee to believe 
that the value should be lowered. At the 
same time, it was decided to review the 
question of the period over which the dose 
would be integrated. For technical, as well 
as administrative reasons, it appeared that 
integration over one day was unnecessarily 
restrictive. Integration over about one 
month appeared to be more reasonable and 
a compromise was finally reached at one 
week. The committee arrived at the recom- 
mendation of 3/10 roentgen per week as 
the permissible whole-body exposure to 
gamma rays and to moderate and medium 
energy roentgen rays. This value was later 
adopted internationally. 

There is one very important fact that 
should be emphasized at this point. From 
1928 to 1936, the permissible exposure was 
1/10 of an erythema dose or 50 to 100 r 
per year; from 1936 to 1948 it was 36 r per 
year; since 1948 it has been 15 r per year. 
Now as far as is known, there is not a single 
case on record where an individual who 
has maintained his exposure within any of 
these limits, has developed any detectable 
injury that can be reasonably ascribed to 
that radiation exposure. One may ask with 
some reason, why, with such an imposing 
negative record, has there been a steady 
lowering of the permissible exposures, and 
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why still further reductions are being con- 
sidered. The reason for the 1948 change 
has been well documented in the NCRP 
report on the permissible dose from external 
sources of ionizing radiation. This was pub- 
lished as NBS Handbook No. $9, Permis- 
sible Dose from External Sources of Ionizing 
Radiation. 

Thus far in this discussion, the problem 
of radiation exposure to the individual has 
been considered only under essentially oc- 
cupational conditions. There are a number 
of other conditions that have to be con- 
sidered. Radiation effects on human beings 
may be more or less significant depending 
upon many factors. For example, there is 
increasing evidence that irreversible genet- 
ic damage may result from exposure of the 
gonads to any amount of radiation. All 
such exposure is cumulative. This implies 
that an exposure that may not produce any 
harm to the individual himself may be 
passed down through the genetic chain to 
the descendants of this individual. One 
cannot neglect the possibility that such 
damage may occur. 

It should be pointed out that the impor- 
tance of this problem has been evident to 
the National Committee and the Inter- 
national Commission for at least the past 
10 years. The problem was clearly recog- 
nized by the NCRP in 1946 when it es- 
tablished a new subcommittee on permissi- 
ble radiation exposure and included 3 genet- 
icists in its membership. In its final report, 
issued as NBS Handbook ¢9, there was fre- 
quent mention of the problem although it 
was felt then that there was insufficient 
evidence to warrant the establishment of 
further quantitative limitations on ex- 
posure for purely genetic reasons. 

In addition to genetic considerations, at- 
tention was given to the possible effect of 
radiation exposure upon the average ex- 
pected life span. Here again, on the basis of 
animal experiments as well as some limited 
human data, there was some evidence that 
either chronic or acute exposure of the 
whole body to radiation might statistically 
shorten one’s life expectancy. For partial 
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body exposure the effect would be only a 
fraction of that for whole-body exposure. 
When Handbook ¢9 was released, quanti- 
tative information on these questions was 
meager; more has recently been provided 
by the report on The Biological Effects of 
Atomic Radiation by the National Academy 
of Sciences. 

These facts, if facts they be, are not such 
that much comfort can be derived from 
them. But, they should be considered in 
proper perspective and in relation to the 
many other complicated facets that may 
influence our lives in much the same way. 

The National Committee on Radiation 
Protection felt it essential to minimize these 
additional and, to some degree, controlla- 
ble risks that may be associated with the 
use of radiation. To this end, it is now pro- 
posing a general lowering of the maximum 
permissible exposure levels for both radia- 
tion workers and for the general population. 
These changes are patterned after the 1956 
recommendations of the ICRP, and are 
presented in preliminary form in the notice 
issued by the NCRP which is published 
elsewhere in this issue of the JouRNAL. 

At this point let us think a little about 
what we have done. Of course it is clear 
that over a period of many years we have 
set physical limits to the radiation exposure 
that man may be allowed to accept. It is 
also clear that there is an almost total 
lack of direct experience on the effects of 
radiation on man. There is a wealth of 
indirect experience. 

Also—and this is a most impressive fact 

-there are virtually no cases where persons 
subjected to any of the permissible expo- 
sures of radiation have evidenced any de- 
tectable harm to themselves. 

Let us pause a moment to consider this 
most unusual situation which has almost 
no parallel in industrial hygiene. In the 
well-known situation with silicosis, there 
was clear evidence as to cause and effect, 
and positive steps could be taken to mini- 
mize its incidence. Similar to radiation, in 
a sense, is the fact that the disease might 
first show itself many years after the ex- 
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posure to silica dust occurred. However— 
and differing from radiation—once the dis- 
ease has developed there is a positive rela- 
tionship to its cause; this is the case with 
most industrial toxic agents. 

One of the most important—if not the 
most important—aspects of radiation in- 
jury is the absence of a clear and definable 
relationship between the exposure and the 
end result. Many of the manifestations of 
disease that can be ascribed to radiation 
exposure can equally well develop in per- 
sons who have absolutely no radiation ex- 
posure history. Considering this, together 
with the fact that radiation exposure does 
not excite any of our ordinary sensory or- 
gans, makes it loom as a hazard quite dis- 
tinct from all others. It is primarily for 
these reasons that such an enormous effort 
has been expended over the past 30 years 
on matters of radiation protection. It is 
surely why, with this particular hazard, we 
are today relatively so much further ahead 
than we might be with any other hazard 
having such a short history. It is the reason 
why we are doing so much to prevent some- 
thing from ever happening. 

There are perhaps other reasons which 
exist even though we may not ordinarily 
think of them as such. 

I am reminded of an incident that oc- 
curred at a scientific meeting a few years 
ago. In the course of the discussion of a 
paper on radiation protection, I was taken 
to task for having used the phrase, “the 
science and philosophy of radiation pro- 
tection.” The discussant insisted that the 
radiation protection problem was straight- 
forward, scientific and clean-cut and that 
there was no argument as to permissible 
exposure levels and such. I can think of 
nothing further from the truth. 

The basic problem is even more compli- 
cated than just science and philosophy. 

Today, as we consider the total problem 
of radiation exposure, it is certain that we 
are forced to consider not only the philo- 
sophical and scientific aspects but also the 
aspects of morality. There is no line as to 
where one begins or the other ends. 
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Consider the most beneficial use of radi- 
ation that we can think of—the diagnosis 
and treatment of disease. No one can ques- 
tion the enormously important benefits 
that radiation offers in improving our 
health. To deny ourselves this tool is to 
take a step back toward the dark ages. Yet, 
as we now know, it carries some element of 
risk—not necessarily to ourselves but to 
some unknown, unborn person at some un- 
known time in the future. How can we bal- 
ance the choice between our own health— 
or possibly even our own survival—be- 
tween this and that unidentifiable life of 
the future. I suspect the answer is clear, 
but can we be sure? 

For the present, we must preserve our 
sense of proportion. Through misunder- 
standing and many confusing public state- 
ments, the public does not know what to 
do. This is becoming more evident daily, 
as we hear of people refusing to have chest 
roentgenography or dental examinations. 
There is no future for that unborn child 
if first we die of tuberculosis or infection. 
Here is where our sense of proportion en- 
ters. 

For the radiologist or physician or den- 
tist, it is essential that he know more about 
matters of protection. It is essential that 


he be trained to perform the necessary 


examination with the very minimum of 
exposure to the patient. It is essential that 
he have equipment designed to minimize 
or eliminate exposure that serves no useful 
purpose. It is essential that he know the 
dose that he administers—at least within 
some reasonable limits. If he knows this he 
will almost surely become aware of the 
protection problem. 

For the individual—the prospective pa- 
tient—it is essential that he place confi- 
dence in the physician. The ordinary indi- 
vidual cannot exercise judgment as to the 
need for radiation diagnosis any more than 
he can as to the usefulness of a particular 
prescription. He can, however, avoid un- 
necessary radiation by not “shopping 
around for better X-rays,” by not using 
such foolish things as “‘shoe-fitting X-ray 
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machines,” and by not bringing unneces- 
sary radioactive devices into his home. Let 
him keep his sense of proportion. 

Consider the genetic problem. Let us 
assume that the geneticist is correct in 
predicting that if we expose the population 
to an average per capita dose of X rem, 
we will produce Y genetic deaths at some 
time within the next Z generations where 
Z may be any number up to say 50. (This 
is of the order of 1,000 or 1,500 years.) Let 
us note that these deaths will be in such 
forms as failure to conceive, still-births, 
miscarriages, death below the average life- 
time and so on. Let us also note that few if 
any of these deaths will ever be individually 
and causatively related to some specific 
earlier genetic damage caused by radiation. 
This lack of knowledge gives us no right 
to needlessly cause such damage. It has 
been demonstrated that some shortening 
of the average life expectancy may result 
from radiation exposure. There is no evi- 
dence that improved medical diagnosis 
made possible by the use of roentgen rays 
does not more than offset this. 

On the other side of the ledger, let us 
note that through the use of radiation to- 
day we may be able to better our lives 
either as to material things or as to health. 
But even here—strange to say—the prob- 
lem is complicated by our enormous im- 
provement in health. Many who have 
faced the problem will question the wisdom 
of prolonging life to the point of so greatly 
increasing the number of people in the 
state of senility. Others will question the 
wisdom of prolonging, in misery, the lives 
of those unfortunates for whom there is no 
hope in living. The answers to these prob- 
lems are largely matters of ethics and 
morality. Of course, it must be admitted 
that through overexposure to radiation we 
may well augment rather than decrease 
these numbers. 

In any case, with all our knowledge to- 
day, we are still dealing with a large num- 
ber of imponderables. Are we to be morally 
charged with murder if through our judg- 
ment today we allow—or cause—these 
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genetic deaths of the future? Can we leave 
to the future generations the problem of 
somehow adjusting themselves to an en- 
vironment of higher radiation levels? Will 
the future race be better off or worse off 
with whatever changes may take place in 
it? The answer here may lie in whether or 
not this future race, having knowledge of it- 
self, will consider that it has reached per- 
fection—as apparently we now consider 
ourselves to have done. This is a matter of 
opinion. 

We pride ourselves today on our greatly 
increased stature developed over the past 
few hundred vears. For what purposes? It 
just necessitates a bigger foxhole to keep 
from being shot by the other guy. A genetic 
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improvement? I sometimes think—face- 
tiously, Ill admit—that we may be in more 
genetic danger today from automobiles 
and comic books than from radiation. 

But putting all of these diversions aside 
I think our course today is relatively clear. 

We must minimize our exposure to radia- 
tion. We must maximize the benefits it offers 
to our health and our material well-being. 
These two aims are mutually contradictory 
as far as we know today. Radiation protec- 
tion is not only a matter for science. It is a 
problem of philosophy, and morality, and 
the utmost wisdom. 

Lauriston S. TAYLOR 

Atomic and Radiation Physics Division 
National Bureau of Standards 
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{Reprinted from RADIOLOGY, Vol. 69, No. 1, Pages 6-11, July, 1957.| 


Current Situation with Regard to 
Permissible Radiation Exposure Levels’ 
LAURISTON S. TAYLOR? 


To DISCUSSION will deal primarily 
with permissible radiation levels in 
relation to occupational exposure. While 
such levels are intimately related to those 
for the general population, this phase of the 
problem will not be discussed in detail. 

For the past twenty-five years this 
country has based its permissible occupa- 
tional exposure levels on the recommenda- 
tions of the National Committee on Radia- 
tion Protection (NCRP) and the Inter- 
national Commission on Radiological 
Protection (ICRP). In both cases the 
exposure levels have been determined pri- 
marily by the effect of radiation upon the 
individual. The current permissible weekly 
level is based on the premise that a whole- 
body exposure of 0.3 rem/week for an in- 
definite period would not produce any de- 
tectable harmful effect. 

It should be pointed out that at the time 
these levels were set, in 1948, extensive 
consideration was given to the effect of 
radiation on the genetic system and upon 
the average expected life-span of the oc- 
cupationally irradiated population. Hand- 
book 59, which set forth the recommenda- 
tions on permissible exposure from external 
radiation, made numerous references to the 
fact that this basic requirement might 
have to be changed in the future (1). This 
is typified by the following statement: 


“As the applications of atomic energy expand and 
the number of exposed individuals increases, genetic 
effects will become more important. Accordingly, 
it may be expected that at some time in the not too 
distant future a reappraisal of the situation will be- 
come necessary. On the basis of present knowledge 
of the genetic effects of radiation, it may be pre- 
dicted that any future revision of permissible doses 
to the gonads of young persons will be downward. 
This should be borne in mind, and unnecessary ex- 
posure to radiation should be avoided at all times."’ 


— 


Similarly, the effect of radiation on the 
average life expectancy was considered. 
The knowledge of a few years ago was 
vastly less than at present, and even today 
the question is one in which there is con- 
siderable quantitative doubt. 

The present permissible exposure levels 
took into consideration the fact that only a 
small fraction of the population would be 
subjected to radiation exposures approach- 
ing the maximum permissible levels. No 
allowance was made, however, for the fact 
that the great majority of radiation ex- 
posures would be considerably below the 
permissible levels. An additional safety 
factor was thus automatically introduced. 
An estimate that there may be as many as 
500,000 radiation workers in this country 
would undoubtedly be on the high side. 
This would be about one-third of 1 per cent 
of the population. Considering occupation- 
al exposure alone, compared with medical 
and other sources of irradiation, the total 
exposure to this group would be regarded 
as genetically relatively unimportant. 

The report of the National Academy of 
Sciences (2) on the genetic effects of radia- 
tion indicated that an exposure of 1,000 r 
has produced in the radiological profession, 
a shortening of about five years in the aver- 
age life expectancy. This figure is prob- 
ably as good as any that can be attained; 
yet it must be borne in mind that it is based 
on statistics including most of the early 
radiologists, who worked under conditions 
of almost zero protection. It is believed 
by many that the estimate of 1,000 r av- 
erage exposure for these persons is in 
all probability low and that a more realis- 
tic figure may be of the order of 3,000 or 
4,000 r. What this exposure actually was, 
it will never be possible to determine. 


' Presented at the Forty-second Annual Meeting of the Radiological Society of North America, Chicago, Iit., 
Dec. 2-7, 1956, and at the meeting of the American Nuclear Society, Dec. 12, 1956. ; 
2 Chief, Atomic and Radiation Physics Division, National Bureau of Standards, Washington, D.C. 
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According to the present permissible 
levels of 0.3 r per week or 15 r per year, an 
x-ray worker could receive as much as 600 
r in forty years of working life-time, or 
about 300 r up to the end of his genetically 
important period. There can be little ar- 
gument that in the light of present knowl- 
edge this amount of exposure may be un- 
reasonably high; yet, as far as the individ- 
ual is concerned, there is no evidence at 
present that exposures at these rates have 
caused detectable injury. In fact, there is 
no evidence that the higher levels of 100 r 
per year from 1928 to 1936, or 36 r per year 
from 1936 to 1947, have resulted in detect- 
able damage. It should, of course, be 
pointed out that average shortening of life 
expectancy must be regarded essentially as 
an undetermined injury. 

Even with the low levels of 0.3 rem per 
week in use since 1947, most atomic en- 
ergy plants have found that they could op- 
erate satisfactorily at levels ranging from 
one-third to one-tenth of this value with- 
out seriously interfering with their opera- 
tions It is erring on the safe side, to say 
that in no large atomic energy plant in 
this country has the average exposure per 
monitored individual exceeded, or in most 
cases even approached, 0.1 rem per week 
(3). 

It should also be pointed out that, when 
one considers the problem of radiation ef- 
fect on life-span, one thinks of whole-body 
exposure. In fact, a substantial fraction of 
the persons at present receiving occupa- 
tional exposures in the medical field have 
only small portions of the body exposed. 
Under such circumstances, the effect on 
average life expectancy is very much less. 

The National Committee on Radiation 
Protection in 1946, and the International 
Commission on Radiation Protection in 
1950, undertook extensive studies of the 
whole question of permissible exposure, 
and it was during this period that the 
present levels were set. In 1952 there was 


a special meeting of the ICRP, in conjunc- 
tion with the Joint Committee on Radio- 
biology of the International Union of 
Pure and Applied Physics, for the specific 
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purpose of studying the genetic effects 
of radiation exposure. Participating in 
this were a number of geneticists from 
several countries. The basic problem 
before the Commission at that time was 
consideration of an average population dose 
to the gonads, during the reproductive 
period. The acceptable values then ranged 
from 3 to 20 rem over and above the dose 
due to natural and background radiation. 
(These bracket the figure suggested by the 
report of the National Academy of Sciences 
in June 1956.) At the time, it was con- 
sidered by the ICRP that the fraction of 
the population receiving radiation exposure 
was so small that immediate concern over 
the total population dose was not necessary ; 
on the other hand, there has been and 
still is clear recognition of the fact that 
this situation will almost certainly change 
as the use of radiation increases through- 
out the world. 

At meetings of the ICRP in Geneva in 
April 1956, the genetic problem was 
again considered, and a figure of about 10 
rem of man-made radiation was recom- 
mended as a reasonable average per-capita 
dose for the future. It should be empha- 
sized that with our present practices it is 
not likely that the increase of occupational 
exposure will contribute very significantly 
to this total exposure level. 

It has been decided by the NCRP, on 
the basis of present evidence, that the 
most important new limitation should be 
one relative to gonadal exposure to individ- 
uals during the reproductive period. In 
this respect it was considered that for 
occupational exposure a dose of about 100 
rem up to age forty would not involve an 
unacceptable risk. Similarly an exposure 
of up to 250 rem by age seventy would not 
be regarded as unacceptable. The in- 
fluence of exposure received beyond the 
reproductive age would in the main be 
through its effect on expected life-span. 
Operationally, it would seem to be just 
about as easy to continue, beyond age 
forty, the same permissible levels allowed 
below that age. 

In these considerations it is clear that 
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the emphasis has shifted from the exposure 
of the individual to exposure of the 
population. At the same time it has to 
some extent shifted from a weekly or 
monthly exposure level to the exposure 
accumulated over a lifetime. 

In principle, permissible exposures such 
as indicated above may be considered 
as adequate for all operational and regula- 
tory purposes. Unfortunately, in practice 
this is not feasible and, as a result, it has 
been necessary to develop a series of 
derived permissible exposure levels over 
varying periods of time, and in relation 
to the age of the individual. 

The difficulty in dealing with a single 
number giving the individual's total per- 
missible life-time exposure, is introduced 
because of the fact that the safety recom- 
mendations of a few years ago have now 
entered our legal machinery and become 
legal requirements, backed up by varying 
degrees of enforcement. For the twenty- 
five years beginning with the appearance of 
the first NCRP Handbook in 1931, radia- 
tion safety control in this country was on 
the basis of recommendations backed up 
by voluntary compliance and good sense. 
It must be admitted that there were 
times when neither of these prevailed, but 
in the great majority of situations they 
did. A substantial number of legal cases 
involving over-exposure to radiation, were 
settled one way or the other on the basis 
of NCRP Handbooks without any of 
these ever being legally adopted in the 
form of codes or laws. 

The basic scientific aims and _ infor- 
mation regarding permissible radiation 
exposures have been well understood for a 
number of years. On the other hand, 
there have been situations where the infor- 
mation was capable of misinterpretation 
by persons inexperienced in the field. 
Partly as a result of this, there has been 
an increased tendency on the part of 
industry and state and federal govern- 
ments to call for strict codification and the 
development of radiation protection rules, 
wherein a situation becomes either black 
or white. Here begins our trouble. 


Let us consider as acceptable a total 
accumulated exposure of 250 rem over 
a period of fifty years, up to age seventy. 
It is obviously impossible, with any 
means now known, to measure and record 
this exposure for each individual. There- 
fore, the operator might decide to make 
his measurements over a period of ten 
years, assuring that no employee would 
receive more than 50 rem over that period. 
This is still impractical, because we 
have no instrument that can be worn for 
ten years to record the dose received. 
Furthermore, an occasional careless em- 
ployer may allow an individual to receive 
his ten-year dose of 50 rem in three years 
and, having done this, simply let the man 
go because he is no longer useful in radia- 
tion work. 

For purposes of design and operation, 
one might want to integrate the exposure 
over a shorter period of time, say one 
year, in which case the average allowable 
amount would be 5 rem. This is also 
difficult to control, but it is suspected that, 
before too long, adequate instrumentation 
will be obtainable so that this can be done 
within adequate accuracy limits. At least 
as far as radiation operations are concerned, 
the level of 5 r per year is a much better 
figure to work with. 

The importance of limiting exposure 
during the child-bearing age has been 
mentioned. For this purpose, the NCRP 
is recommending a permissible occupa- 
tional exposure of approximately 60 rem 
up to age thirty, and an additional 50 
rem up to age forty. Here again it is 
important to assure an adequate distri- 
bution of dose over time. If one considers 
that 50 per cent of the children are born 
to parents by the time they reach age 
thirty, and 90 per cent by the time they 
reach age forty, it is clearly more important 
to curtail exposure at the lower end of this 
age range than at the upper end. There 
would be a large difference between the 
total genetic damage due to an exposure 
of 50 rem at age twenty and the same 
exposure at age thirty. At the age of 
forty this exposure would affect only 10 








per cent of the genes that might be 
expected to be transmitted. Consequently, 
there is some wisdom in stating that, for 
operational purposes, the occupational 
exposure of individuals should not exceed 
an average of 5 rem per year. 

But even here there are difficulties. 
Suppose that the NCRP were to recom- 
mend 5 rem per year for the basic per- 
missible level as compared with the present 
level of 0.3 rem per week. As soon as this 
figure is even mentioned it will find its 
way into various laws and regulations. 
Everything automatically becomes black 
or white, and any individual who may be so 
unfortunate as to receive 5.001 rem in any 
one year might think he had legal grounds 
for seeking redress from his employer. 
This is, of course, sheer nonsense; yet it is 
difficult te develop a law in which there 
is adequate latitude for reasonableness in 
this respect. 

It has been suggested that the yearly 
limit be specified as 5 rem plus or minus 
20 per cent. This would certainly simplify 
planning and operations, but it is very 
uncertain as to how and whether this 
could be dealt with to the satisfaction of 
our legal authorities. Another suggestion 
has been to specify a total exposure not 
exceeding 50 rem in ten years delivered at 
an average rate not exceeding 5 rem per 
year. This would be unacceptable because 
one should not allow an individual at the 
beginning of his reproductive age to 
receive so large a dose. If he is to have a 
large dose, it is much better that he 
receive it after the conception of his last 
child; and time of conception, of course, 
changes with age. 

Still another alternative is to specify a 
5 rem per year average but with the 
further stipulation that no one be allowed 
to receive in excess of 10 rem in any 
consecutive two years. Even this would 
allow some abuse, but such a provision 
would simplify many operations. For 
example, if an individual received, say, 
6 rem in one year, it would be necessary 
to insure that he: could receive no more 
than 4 rem in the following year. If one 
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decides on an average figure of 5 rem per 
year the plant will be designed accordingly. 
The designer will possibly go further than 
this, since control over a year is not 
always easy. He may well, for purposes 
of simplicity, make his designs such as 
not to allow the exposures to exceed 0.1 
rem per week. (This is one-third of the 
present maximum permissible exposure.) 

All of the discussion thus far leads to 
one almost unescapable conclusion— 
namely that the maximum permissible 
exposure levels are going to be reduced to 
one-third of what they are at the present 
time. One could then ask why all the fuss 
about the various exposure levels that 
have been discussed above? Except for 
the exposure limitation for genetic reasons 
in the twenty- to forty-year bracket, all 
of the levels are so low as to make virtually 
impossible any distinction between a dose 
delivered over a few months and the same 
dose delivered over a few years. 

One could well ask, then why not 
accept the basic figure of 250 rem up to age 
seventy and leave the rest of it up to 
management—or even do the same for 
50 rem per ten years? The difficulty, 
however, is that various individuals will 
interpret the limits in various ways and, 
unless the permissible dose is integrated 
over a relatively short period, a given 
employer might use up all of the employee's 
permissible exposure, making it impossible 
for the employee to shift positions or to 
continue work in his chosen field. It 
must be borne in mind, however, that the 
permissible levels that are expressed in 
terms of a week, thirteen weeks, a year, 
or even ten years, are regarded as numbers 
to be used for design and operational 
purposes. There is nothing sacred about 
any of them, and yet failure to introduce 
such time-dose limitations will encourage 
such a high degree of non-uniformity of 
permissible exposure in the radiation field 
as to make employment in radiation work 
unattractive. 

Where an installation or individual can 
provide assurance that the monitoring 
and recording methods are adequate, the 
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widest latitude should be allowed in the 
use of permissible exposure levels with the 
employees. It is not known how this can 
be worked out legally, but it is fairly 
certain that, in operations of any sub- 
stantial size, it would pay the employer to 
have adequate measuring and recording 
systems and then be allowed wide latitude 
in his use of any of the various permissible 
levels mentioned above. 

The main difficulty may occur with the 
small users of radiation sources, where 
there is transient employment and the 
cost of monitoring equipment may be 
incommensurate with the cost of the oper- 
ation. For employees, the permissible 
exposure levels integrated over one week, 
or at the most three months, would in 
all probability be the most feasible. 

As a solution to many of the problems 
outlined above, the National Committee 
on Radiation Protection has _ recently 
revised its earlier recommendations on the 
maximum permissible exposures to radia- 
tion (4). The basic figure of 0.3 rem/week, 
together with the penalty allowance of 
3.0 rem/13 weeks, at present in use, will 
be continued. So also will be the allowance 
of 15 rem/year (allowing for two weeks 
vacation). These figures will, however, 
be subject to a further basic limitation to 
insure that the dose is not accumulated 
too rapidly, or reaches totals per individual 
that are not considered acceptable. If 
we allow an accumulated dose, over fifty 
years, of about 250 rem up to age seventy, 
this would amount to an average of about 
5 rem/year. 

Most of the operational problems can be 
solved by means of a simple formulation 
that implies the building up of a bank of 
reserve exposure that may be called upon 
as needed. The new requirement will 
be that, at a given age of 18 or over, an 
individual may be allowed to accept a 
dose such that his total accumulation in 
rem will not be in excess of 5 times the 
number of years of age over 18. Thus, 
at any time, exposure must be less than 
5 (N —18) rem where N represents the per- 
son's age. This automatically holds down 
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exposure at the younger ages, where it is 
most critical. It gives leeway at the older 
ages, where it is less critical. Thus if a 
person starting work at age eighteen 
receives only 1 rem per year for five years, 
his total will be 5 rem as compared with 
25 rem permitted. He has thus accumu- 
lated a reserve of 20 rem. Should occasion 
then demand a larger dose, he can take up 
to 15 rem in the next year and still have a 
reserve of 10 rem. If a person starts 
radiation work at a later age, he will have 
automatically built up a reserve and can 
take larger annual doses—so long as the 
accumulation remains less than the age 
pro-rated maximum. This procedure elim- 
inates the need for the present rule, 
allowing larger exposures for persons over 
forty-five. 

For design or planning or operational 
purposes, it may be desirable to use 
average weekly, monthly or quarterly 
levels and do the monitoring accordingly. 
Under the new rule this will be permitted. 
Where it is desirable to keep monitoring 
and recording procedures to a minimum, it 
would probably be wise, in many cases, 
to operate on a weekly or monthly basis. 
The choice of procedure will depend 
largely upon the economics of any particular 
situation. 

When a person’s exposure in prior 
employment may be unknown or un- 
documented, it will be presumed to have 
been the maximum permitted up to his 
particular age. 

It might be pointed out that the above 
levels need not be modified by the accept- 
ance of ome emergency exposure of 25 
rem during a person’s lifetime. Also it 
might be noted that these exposure levels 
are not modified by any radiation ex- 
posure received for medical reasons. On 
the other hand, it would be prudent for the 
employer to take any especially large 
medical exposures into consideration in 
the assignment of an individual to radia- 
tion work. 

The rules given in Handbook 59 will be 
continued, but some of them will be 
modified by provisos related to a yearly 
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limitation of 5 rem to the blood-forming 
organs, gonads, and lenses of the eyes, and 
to a limitation of 10 rem to the skin. 
Permissible radiation levels for internal 
emitters will conform to the general 
principles already outlined. Where the 
critical organ is the gonads or the whole 
body, the maximum permissible concen- 
trations for air and water will be one-third 
the present values specified for radiation 
workers. This will probably apply to 
less than half a dozen _ radioisotopes. 
Where single organs are regarded as the 
critical organ, the presently accepted 
concentrations may be continued. For 
persons living in the neighborhood of 
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controlled areas, the maximum permissible 
concentrations should be further reduced 
by a factor of 10. 


Atomic and Radiation Physics Division 
National Bureau of Standards 
Washington 25, D.C 
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{Excerpts From PERMISSIBLE Dose From EXTERNAL Sources or Ion1zine Rapia- 
TION (HANDBOOK No. 59, NATIONAL BUREAU OF STANDARDS) ] 


8.9. GENETIC EFFECTS 


Ionizing radiations are capable of producing changes in individual genes and 
chromosomes in all nucleated body cells. The subsequent manifestations of these 
primary effects (when sufficiently marked) are generally deleterious to the 
individual in his lifetime and to future generations when they occur in the germ 
cells. It has been shown experimentally that genetic changes can be produced 
with low doses of radiation. The frequency of occurrence increases linearly 
with the dose in the case of gene mutations and is independent of the duration 
of the exposure. In the case of chromosome breaks with subsequent abnormal 
union of some fragments (e.g., translocation) the frequency of occurrence de- 
pends also on the dosage rate, within certain limits. It is evident that whether 
an individual is particularly susceptible or not, some injury of this type is 
unavoidable. Some cells in his body, including some germ cells, will be geneti- 
cally altered. However, genetic changes of the same kind occur spontaneously 
and one is not dealing with a mysterious injury of an entirely new type. The 
main point is to control exposure in such a way that the eventual manifestation 
of genetic injury is not too large in comparison with the occurrence of spon- 
taneous genetic abnormalities. Insofar as the welfare of the race is concerned 
(i.e., future generations) gene mutations with inconspicuous manifestations 
play the most important part. The controlling factor is then the number of 
undesirable genes (both spontaneous and radiation-induced ones) present in the 
general population in which intermarriage occurs. It is, therefore, immaterial 
in this case whether in one generation the undesirable genes are present largely 
in a few individuals or are distributed throughout the population in correspond- 
ingly smaller number per individual. Accordingly, the amount of radiation re- 
ceived by the gonads of one individual up to the time of conception of the last 
child in his family, can be very large without noticeably damaging the population 
as a whole—provided that only a very small fraction of the whole population is 
exposed to this extent. Under present conditions and for some time to come. 
genetic damage to the population as a whole in future generations is not a limit- 
ing factor in setting up a permissible level for occupational exposure to ionizing 
radiation. For other reasons the level must be considerably lower than might 
be set on the above grounds. However, it is well to bear in mind that this factor 
assumes greater importance as the percentage of the population exposed to radia- 
tion increases. Moreover it should be realized that any amount of radiation 
received by the gonads of even a few individuals before the end of their repro- 
ductive period is likely to add to the number of undesirable genes present in the 
population. While the majority of these genes may have no recognizable effects 
for a number of generations, practically all are potentially bound to result 
eventually in undesirable conditions. 

Considering now genetic damage manifestable in the lifetime of the indi- 
vidual or in the first-generation offspring, it is obviously necessary to limit the 
exposure of every individual. Chromosomal damage in somatic cells may be 
responsible, at least in part, for radiation injuries that become evident in the 
lifetime of the exposed individual. Very little is known about this (which in 
essence has to do with the mechanism of the action of radiation), but a great deal 
is known about the observable effects themselves. For purposes of protection it is 
sufficient to choose a level of exposure that will effectively prevent the occurrence 
of the injurious effects no matter how ‘they are produced. Genetic changes 
manifestable in the first-generation offspring are of concern to the exposed in- 
dividual, since his well-being depends in no small degree on psychological factors 
in his family life. Sterility, stillbirths, and abnormal children may be produced 
by overexposure to radiation. Most of the information on these effects has been 
obtained from animal experiments, but it may be taken for granted that the 
same effects occur in man. However, practical experience indicates that unde- 
sirable effects of this nature, if present, have not been so marked as to attract 
attention, in the case of radiologists and technicians who have been occupation- 
ally exposed to radiation—sometimes excessively, as shown by other more ob- 
vious injuries. It should be noted in this connection that sterility, stillbirths, 
and abnormal children occur in nature spontaneously or for reasons of which ex- 
posure to radiation plays no part. In any particular instance, it is therefore 
extremely difficult to attribute any such effect to radiation. 
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8.10. EFFECT ON LIFESPAN 


Experimentally performed with laboratory animals (chiefly mice and rats) 
show that exposure to radiation in sufficient amounts shortens the average life- 
span. This has been found to be true under a variety of different conditions of 
irradiation, including daily exposures and single treatments. In all these ex- 
periments survival curves of the irradiated animals are compared with survival 
curves of a control group. Because there is always considerable biological 
variability, small differences in survival curves may occur in the control group 
themselves. Hence small differences caused by exposure to radiation are ob- 
secured and cannot be considered significant. In order to establish small differ- 
ences it is necessary to use very large numbers of animals (of the order of 
thousands rather than dozens) and to take many precautions. Because of the 
number of animals used in such experiments has been too small, it has been cus- 
tomary to extrapolate to smaller doses the results obtained with doses so large 
that significant differences could be established. Following this procedure it may 
be shown that an appreciable shortening of the lifespan occurs in mice and rats 
exposed daily to doses of X-rays in the neighborhood of 0.1 r. Whether this 
extrapolation is justified or not cannot be decided at the present time. Experi- 
mental data on lifespan obtained with other laboratory animals are quite frag- 
mentary and extrapolation to low daily doses is even more uncertain. No quan- 
titative information is available in the case of man. Because the possibility of 
a shortening of the lifespan in man by small daily doses cannot be excluded, the 
available experimental data may be assumed to indicate the desirability of low- 
ering the permissible daily dose for lifetime exposure of the whole body to pene- 
trating radiation. 

Essentially the same situation exists in connection with the interpretation cf 
other gross effects produced by continued exposure of the whole body to pene- 
trating radiation. Small effects are difficult to determine accurately unless 
very large numbers of experimental and control animals are used. 


4. PROTECTION CRITERIA 
4.1. ACCEPTABLE RISK 


As a matter of principle it is sound to avoid all unnecessary exposure to ioniz- 
ing radiation, because it is desirable not to depart from the natural conditions 
under which man has developed by evolutionary processes. However, man has 
always lived in a field of ionizing radiation due to the presence of radioactive 
material in the earth and to cosmic rays. Whether exposure to this level of 
radiation is beneficial or deleterious to man (and the race) is a matter of specu- 
lation. The obvious fact is that it cannot be avoided and it is, therefore, normal 
for man to live in this environment. We have then a lower limit of continuous 
exposure to radiation that is (unavoidably) tolerated by man. There is, on the 
other hand, a much higher level of exposure that is definitely known to be harm- 
ful. Between these two extremes there is a level of exposure, in the neighbor- 
hood of 0.1 r/day, that experience to date shows to be safe for the individual 
concerned ; however, the time of observation of large numbers of people exposed 
at this rate under controlled conditions is too short to permit a categorical 
assertion to this effect. It should be noted in this connection that lowering the 
level of exposure by a factor of two, or even ten, does not materially alter the 
situation insofar as making a positive statement of absolute safety is concerned. 
The only statement that can be made at the present time about the lifetime 
exposure of persons to penetrating radiation at a permissible level considerably 
higher than the background radiation level, but within the range of radiological 
experience, is that appreciable injury manifestable in the lifetime of the indi- 
vidual is extremely unlikely. It is, therefore, necessary to assume that any 
practical limit of exposure that may be set up today, will involve some risk of 
possible harm. The problem then is to make this risk so small that it is readily 
acceptable to the average individual; that is, to make the risk essentially the 
same as is present in ordinary occupations not involving exposure to radiation. 

Even on this more liberal basis the solution of the problem is still difficult. 
Lack of extensive long-term practical experience under controlled conditions 
precludes an @ priori accurate determination of the risk for any exposure level 
that may be adopted. The only thing that can be done at present is to adopt 
a value that in the light of all available information can be confidently expected 
to conform with the criterion of acceptable risk. 





rT .~.—i“( rl lee ee eee 


Fesaa=>-c eat ton SD e aod 








) 
of 


al 
al 
ip 
b- 
T'- 
of 
he 
S- 


its 


in- 


ne- 
PSS 


1iz- 
ons 
has 
‘ive 

of 
ul- 
mal 
ous 
the 
rm- 
por- 
jual 
sed 
ical 


the 
ned. 
‘ime 
ably 
‘ical 
ndi- 
any 
k of 
dily 

the 
tion. 
cult. 
tions 
level 
dopt 
cted 


RADIATION HAZARDS 55 


The acceptability of a risk by the average person depends largely on the 
probability of escaping injury altogether. It is well known that susceptibility 
to radiation damage varies markedly among apparently identical members of a 
large group (biological variability). Therefore, for any given type and degree 
of injury there is an exposure level that will produce such injury only in the 
most susceptible individuals. If the injury is of minimal degree, the others 
will not be aware of any injury at all. Accordingly, with a sufficiently low 
exposure level the probability of escaping injury altogether can be made very 
high. Because there is at present no way of determining in advance who is 
most susceptible to radiation, each person has, in effect, the same chance of 
escaping injury as anybody else. Under these conditions and in this sense, 
then, the risk of radiation injury has essentially the same characteristics as 
more common risks readily accepted by the average person in his ordinary 
pursuits. 

Because the risk under discussion is one arising from lac of factual knowl- 
edge about the ultimate effects of long continued exposure at low levels, it may 
be pointed out that in one respect this risk is much more acceptable than others 
in that any possible deleterious effect will become apparent only very late in 
life. This is substantiated by the histories of numerous radiologists who were 
obviously overexposed and eventually died of anemia or leukemia. Until the final 
episode, late in life and usually of short duration, they showed no apparent 
signs of any abnormal physical or mental deterioration. This is also true of 
those who must have been overerposed—judging from the conditions under 
which they worked—and did not develop a terminal disease attributable to 
radiation. (Cases in which cancer developed early in life following gross local 
overexposures are in a different category. Under present conditions such over- 
exposure cannot occur except through accident or gross negligence. It consti- 
tutes a different kind of risk from the one discussed here, which has to do‘with 
what might happen to a very susceptible individual if long continued exposure 
at a level considered to be permissible today should prove to be too high in his 
particular case.) In another respect the risk is less acceptable to the average 
person. This refers to the fear of possible damage transmitted to the offspring. 
For this reason it is important that genetic damage to the individual, as well 
as to the race, be considered in the setting up of permissible limits of exposure. 

In connection with the protection problem there has been a tendency in the 
past to assume that any detectable biological change produced by radiation is 
deleterious. This conservative attitude is desirable in the absence of conclusive 
evidence to the contrary. However, as the means of detection become more re- 
fined it will be possible to determine changes of smaller and smaller magnitude. 
Also new kinds of effect will be found. Therefore, at some point it will 
become necessary to decide what degree of any particular change is to be con- 
sidered injurious. Because obtaining conclusive evidence of harmlessness is 
practically impossible without conducting long-range experiments, a tentative 
decision will have to be made beforehand. Reaching this conclusion on the basis 
of the conservative criterion mentioned above, might well lead to the repeated 
lowering of permissible limits of exposure for reasons that may prove to be in- 
valid much later. Accordingly, sgme relaxation of this rigid criterion appears 
desirable. In any particular case the decision should be reached on the basis of 
the probable influence of the slight change under consideration on the health 
and well-being of the individual in the light of existing biological and medical 
knowledge. 

4.3. PERMISSIBLE DOSE 


The concept of a tolerance dose involves the assumption that if the dose is 
lower than a certain value—the threshold value—no injury results. Since it 
seems well established that there is no threshold dose for the production of gene 
mutations by radiation, it follows that strictly speaking there is no such thing 
as a tolerance dose when all possible effects of radiation on the individual and 
future generations are included. In connection with the protection problem the 
expression has been used in a more liberal sense, namely, to represent a dose 
that may be expected to produce only “tolerable” deleterious effects, if any are 
produced at all. Since it is desirable to avoid this ambiguity the expression 
“permissible dose” is much to be preferred. 

It is now necessary to give this expression a more precise meaning. In the 
first place it is well to state explicity that the concept of a permissible dose en- 
Visages the possibility of radiation injury manifestable during the lifetime of the 
exposed individual or in subsequent generations. However, the probability of 
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the occurrence of such injuries must be so low that the risk would be readily 
acceptable to the average individual. Permissible dose may then be defined as 
the dose of ionizing radiation that, in the light of present knowledge, is not 
expected to cause appreciable bodily injury to a person at any time during his 
lifetime. As used here “appreciable bodily injury” means any bodily injury or 
effect that the average person would regard as being objectionable and/or 
competent medical authorities would regard as being deleterious to the health 
and well-being of the individual. ‘Dose’ is used here in its radiological sense and 
particularly as tissue dose in the irradiated tissue, organ, or region of interest. 
What constitutes the region of interest depends on the conditions of exposure 
and must be taken into account in assigning numerical values to the permissible 
dose or doses applicable to a given set of conditions. 


[Enclosure 1 of TRG 6245—Fer release Thursday morning, Apr. 23, 1959] 


SumMMaARY OF NBS Hanpsook 69—“‘“MaxIMUM PERMISSIBLE AMOUNTS OF RapDIo- 
ISOTOPES IN THE HUMAN Bopy AND MAXIMUM PERMISSIBLE CONCENTRATIONS 
IN AIR AND WATER” 


(A statement by the National Committee on Radiation Protection and 
Measurements) 


The National Committee on Radiation Protection and Measurements (NCRP) 
has completed the revision of its 1953 recommendations concerning the maximum 
internal permissible exposure of the human body to radioisotopes. Now in press 
as Handbook 69, ‘Maximum Permissible Amounts of Radioisotopes in the Human 
Body and Maximum Permissible Concentrations.in Air and Water,”’ these 
recommendations are being summarized in advance of publication because of 
widespread public interest in this subject. 

The 1953 recommendations were for occupational exposure, 24 hours per day, 
continuously for 70 years. The study was prepared by the Subcommittee on 
Permissible Internal Dose. It was directed by Dr. Karl Z. Morgan of Oak Ridge 
National Laboratory, took some 5 years to complete, and included nearly 75 
radioisotopes. 

The study has continued under Dr. Morgan’s leadership at an accelerated pace 
since 1953 with the added cooperation of the International Commission on Ra- 
diological Protection (ICRP). The present report includes maximum per- 
missible concentrations (MPC) and body burdens for some 240 radioisotopes 
and includes many refinements based on knowledge not available in 1953. The 
study has included the evaluation of nearly 2,000 separate researches reported 
in the literature, having bearing on the permissible dose problem. The new 
values reflect, where applicable, the lowering of the basic maximum permissible 
dose (MPD) recommended by the NCRP in 1957 and 1958. As a result of all 
of these considerations, some values have been increased, some decreased, and 
others remain essentially the same. In addition, the calculations have been 
changed from 70 years’ continuous occupational exposure to 50 years’ continuous 
occupational exposure, this latter being a more realistic figure for radiation 
workers. 


1 National Bureau of Standards Handbook 69, ‘‘Maximum Permissible Amounts of Radio- 
isotopes in the Human Body and Maximum Permissible Concentrations in Air and Water,” 
expected to be available from the Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C., in about 2 months. 
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The following table gives a few selected samples of the body burden and maxi- 
mum permissible concentrations comparing the 1953 and 1959 reports: 


| Body burden micro- MPC (water) micro- | MPC (air) microcries 





curies curies per cc per cc 
Element and organ 
1953 1959 1953 1959 1953 1959 

Ra* bone _- ee 0.1 0.1 4x10-* 10” 8X10-2 10"! 
P® bone_. ghee’ ant 10 6 2x10-4 2x10 1X10-7 2x10-* 
I'3! thyroid - - - -- SO ae 0.3 0.7 3xX10-5 2x10-5 3x10 3x10 
Oe WN Fas 2 tea ot 1 2 8x10’ 10 2X10-10 10-0 
CO TI bic cnacncscneee 90 50 1.5X10°° 2x10 2Xx10-7 4x10 

Wee GIF noon. ceccasel. sa a Ts Bint emia  Beattnaiaes 2x10° 
H! whole body-..-.-.--.-.--- 10, 000 1, 000 0.2 0. 03 2x10°5 5x<10-—* 


The table is for continuous occupational exposure. Where a worker is exposed 
for only 40 hours per week the MPC’s are, in general, about three times higher. 


BACKGROUND INFORMATION 


In 1934, the International Commission on Radiological Protection recommended 
for the first time what is now called a maximum permissible dose for occupa- 
tional exposure to X-rays and gamma-rays originating in sources external to the 
body. In 1936, the NCRP proposed levels slightly lower than those of the ICRP. 
The basic NCRP value of 0.1 roentgens per day was employed in this country 
until 1948. This was derived in part from information based on an observable 
effect of X-rays on the skin. It was also based on radiation levels measured in 
areas where persons had worked for extensive periods and had suffered no 
observable ill effects. 

Important information on the effects of radiation from radium deposited in 
the body was developed from the unfortunate experience in the radium dial 
painting industry. Here it was possible to make direct clinical study of a large 
number of victims, some of whom have died and many others of whom are still 
living. The early studies, supported by more recent ones, have shown that while 
all such radium deposits in the body may have caused some degree of effect, 
there appeared to be a quantity below which the individual was unaware of its 
existence. It could be detected only by the most careful clinical procedures, and 
was therefore described in the early days as “tolerable.” In 1941, it was agreed 
that a total body burden of radium (mainly deposited in the skeleton) of 1 
microcurie was tolerable, but to be on the safe side, a value of 0.1 microcurie was 
recommended for radiation workers. A vast amount of subsequent experience in 
the study of individuals exposed to radium has shown that the value of 1 micro- 
curie may have been marginal but that the lower value of 0.1 microcurie in the 
body produces detectable damage only in the rarest of instances. This knowledge 
now forms one of our most important bases for establishing the permissible body 
burden for other radioisotopes that deposit principally in the bone. 

Other radioisotopes may deposit and concentrate in certain body organs or may 
spread throughout the whole body. In each case the radioisotope moves about 
or is deposited in the body in essentially the same manner as its nonradioactive 
isotopes, e.g., radiosodium behaves in this respect like ordinary: sodium as in 
salt. Also, many radioisotopes move about in a manner often somewhat the 
same as chemically related but different isotopes, e.g., radiostrontium and ordi- 
nary calcium. Metabolism and other biochemical considerations often cause 
important deviations from such behavior. 

Our knowledge of these metabolic processes is far from complete. However, 
for many chemicals, the extent to which they concentrate in the various body 
organs has been determined by direct experiment. From such data the distribu- 
tion of other chemically similar compounds, radioactive or not, can be determined 
approximately. Such experiments also give us considerable information as to 
how the chemicals pass through the body and are eliminated by normal processes, 
as well-as the rates at which this occurs. It is therefore possible to determine 
directly in a few instances, and calculate in others, how much radiation dose is 
delivered to the whole body or individual body organs by these radioactive 
materials, either deposited or merely passing through. 
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For very short-lived radioisotopes, the body burden builds up to the maximum 
permissible level quickly and will only remain at this level if the exposure is 
practically continuous. For long-lived radioisotopes and particularly those that 
tend to concentrate and remain in certain parts of the body, intake would have 
to be continued at the maximum permissible level over a long period of time 
before reaching the maximum permissible body burden. However, a single intake 
may produce the maximum permissible level and then this level will be maintained 
fora longtime. In any case, the body burden is the determining factor in setting 
the maximum permissible dose for radiation workers. 

The problem of protection against radiation injury caused by radiation from 
external sources is relatively simple. You either shield yourself or stay away 
from the source. As soon as you remove yourself-or the source, the exposure 
ceases. 

Once radioactive material is inside the body, in general the exposure is reduced 
only by normal processes of body elimination and normal decay of the radioactive 
material. 

The problem, then, is to prevent the material from entering the body in danger- 
ous amounts in the first place. At present this can best be accomplished by 
limiting the concentration of radioactive material in the air we breathe, the 
water we drink, or the food we eat to such levels that the body burden will not 
build up to or beyond what is considered to be permissible. The determination 
of these concentrations involves a large number of very complicated factors, 
about some of which much is known, and about others of which much remains 
to be learned. It involves critical judgment on many factors where there is a 
range of choice. Wherever a choice must be made, it is invariably made in the 
conservative direction ; that is, in the direction of lower concentrations. Some- 
times there is uncertainty concerning the distribution of the radioactive material 
in the body. This is especially so with respect to the distribution within a 
body organ, but in most situations we have our best knowledge on the radioaction 
dose delivered once a given body distribution is assumed or actually determined. 
Our biggest uncertainties are in establishing the MPC’s that will prevent the 
body burden from exceeding the permissible amount. It is in this stage that 
the greatest conservatism is exercised. 


PROTECTION OF PERSONS OUTSIDE OF CONTROLLED AREAS 


Where radioactive material may escape from the controlled area and expose 
the neighboring public, the NCRP recommended in 1955 that the levels be one- 
tenth those for occupational exposure. This recommendation continues. It must 
be emphasized, however, that the factor of one-tenth is for the primary purpose 
of controlling the radioactive materials discharged from an operation involving 
the use of such materials. The committee believes that exposure at the recom- 
mended occupational levels will cause observable radiation effects in an exceed- 
ingly small percentage, if any, of the radiation workers. Radiation effects to out- 
. Siders will be an even smaller percentage. The lower values recommended for 
persons exposed in the neighborhood of plant operations are given to assist in 
protection design for radiation installations. 

For lack of better information, the lower values have also been employed as 
guides for radiation situations not connected with controlled operations. They 
are, however, guides that may be specifically applied in such situations. Properly 
oa apply to only a small percentage of the population (2 or 3 percent at 
most). 

WHOLE POPULATION EXPOSURE 


Exposure of the whole population to natural and manmade sources of radia- 
tion presents a different problem and involves many factors beyond technical 
control. .The NCRP reports, thus far, contain recommendations only on matters 
that are subject to control. The recommended values for MPD’s and MPC’s 
apply specifically only to occupational conditions and conditions in the neighbor- 
hood of controlled areas which are attributable to operations within the con- 
trolled area. Until more specific information is available, it is believed that 
with the exercise of some judgment similar principles may be applied as guides 
in application to problems involving exposure of the whole population to radiation. 

The ICRP has made some tentative recommendations relative to whole popu- 
lation exposure. These are designed for long-range planning purposes and in 
this connection the NCRP considers them to be sound. They are not, however, 
subject to direct control in the immediate future. In the meantime the NCRP 
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considers that undue risks to the population will not be incurred by following 
current policies for a while longer, during which time it is hoped that methods 
may be established for a meaningful analysis and control of population exposure. 
When we can measure more accurately the body burdens of radioisotopes in the 
various body organs, we will have advanced further towards a practical solution 
of the problem. Recent developments in the analyses of body wastes and in 
the use of devices for determining the specific location of radioactive material 
in the body have been encouraging. 


{Enclosure 2 of TRG 6245—For release Apr. 23, 1959] 


PREFACE TO NBS Hanpsook 69° 





The present handbook and its predecessors stem from the Second International 
Congress on Radiology, held in Stockholm in 1928: At that time, under the 
auspices of the Congress, the International Commission on Radiologieal Protec- 
tion (ICRP) was organized to deal initially with problems of X-ray protection 
and later with radioactivity protection. At that time “permissible” doses of 
X-rays were estimated primarily in terms of exposures which produced erythema, 
the amount of exposure which would produce a defined reddening of the skin. 
Obviously a critical problem in establishing criteria for radiation protection was 
one of developing useful standards and techniques of physical measurement. For 
this reason two of the organizations in this country with a major concern for 
X-ray protection, the American Roentgen Ray Society and the Radiology Society 
of North America, suggested that the National Bureau of Standards assume 
responsibility for organizing representative experts to deal with the problem. 
Accordingly, early in 1929, an Advisory Committee on X-ray and Radium Protec- 
tion was organized to develop recommendations on the protection problem within 
the United States and to formulate U.S. points of view for presentation to the 
International Commission on Radiological Protection. The organization of the 
U.S. Advisory Committee included experts from both the medical and physical 
science fields. 

As a result of the extensive developments immediately preceding and during 
World War II that added substantially to the importance of radiation protection 
problems, the Advisory Committee was reorganized in 1946 as the National Com- 
mittee on Radiation Protection (and later, the National Committee on Radiation 
Protection and Measurements—NCRP). The revised Committee included repre- 
sentation from the various professional societies with an interest in the problem, 
yovernment agencies with related interest and responsiblities, as well as indi- 
vidual experts. The continued sponsorship of the Committee by the National 
Bureau of Standards was in accordance with its statutory responsibility to 
cooperate with other governmental agencies and with private organizations in the 
developuent of standard practices, incorporated in codes and specifications. In 
addition, the recommendations of the National Committee on Radiation Protec- 
tion and Measurements have been published as handbooks by the National Bureau 
of Standards, again in accordance with its statutory authorizations. 

The conclusions in the present handbooks are to be considered only as recom- 
mendations of a group of experts in the radiological protection field. They carry 
no legal implications demanding or requiring adoption.. Inasmuch as the recom- 
mendations of the National Committee on Radiation Protection and Measure- 
ments impinge upon the areas of statutory responsibility of both the U.S. Public 
Health Service and the U.S. Atomic Energy Commission, it was considered 
important to determine that these agencies would not object to the publication 
of these recommendations by the National Bureau of Standards. Such assur- 
ances were obtained although these involve no commitment on the part of these 
agencies to adopt the recommendations of the National Committee on Radiation 
Protection and Measurements. Nor should the publication be construed as a rec- 
ommendation by the National Bureau of Standards for adoption inasmuch as the 
important medical and biological factors involved in developing the recommenda- 
tions are clearly outside of the Bureau’s area of technical competence. 

Since the publication in 1953 of the report of Subcommittee 2 of the National 
Committee on Radiation Protection on Permissible Internal Dose entitled “Maxi- 
mum Permissible Amounts of Radioisotopes in the Human Body and Maximum 





' National Bureau of Standards Handbook 69, “Maximum Permissible Amounts of Radio- 


topes in the Human Body and Maximum Permissible Concentrations in Air and Water.” 
press. 


39806 O—59——_5 






60 RADIATION HAZARDS 


Permisible Concentrations in Air and Water” (NBS Handbook 52) the study 
of the problem of internal irradiation has been continuous. The basic work 
for the preparation of this report has been handled to a major extent by Dr. 
K. Z. Morgan and by members of his staff at Oak Ridge. The same task has 
been carried out simultaneously for the corresponding committee of the Inter- 
national Commission on Radiological Protection of which Dr. Morgan is also 
Chairman. 

Since 1953 new information relative to the problem of internal irradiation 
has been steadily increasing. Simultaneously there have been increasing de- 
mands for more information on radionuclides that was covered in the original 
edition of Handbook 52. In spite of the enormous amount of work which has 
been done by this subcommittee the problem of developing maximum permissible 
concentrations of radionuclides is still rendered difficult because of the relatively 
limited direct experience with the action of the radiation from radionuclides 
on human tissues. The contents of this handbook are based on what is believed 
to be the best information available and it is to be expected that as our knowledge 
increases the numerical quantities presented in this report will be in a state 
of continuous modification. 

The recommendations of this handbook take into consideration the NCRP 
statement entitled “Maximum Permissible Radiation Exposures to Man,” pub- 
lished as an addendum to Handbook 59 on April 15, 1958. 

As noted above this study was carried out jointly by the ICRP and the NCRP, 
and the complete report is more extensive than the material contained in this 
handbook. It was felt that for the sake of producing a handbook suitable for 
daily use, some of the more extensive treatment of the problem could be omitted, 
since it would be made available in the complete ICRP report published by 
Pergamon Press. In addition the ICRP committee has prepared a detailed 
bibliography containing hundreds of references relative to the problem. Since 
the demand for this bibliography will be somewhat limited it is expected that it 
will be made available in limited quantity as a mimeographed report from the 
Oak Ridge Laboratory. 

The National Committee on Radiation Protection and Measurements is gov- 
erned by representatives of 17 participating organizations, including the National 
Bureau of Standards. Eighteen subcommittees have been established, each 


charged with the responsibility of preparing recommendations in its particular 
field. The reports of the subcommittees are approved by the main committee 
before publication. 

The folowing parent organizations and individuals comprise the main com- 
mittee: 


H. L. Andrews, U.S. Public Health Service and Subcommittee Chairman. 

E. C. Barnes, American Industrial Hygiene Association. 

C. M. Barnes, American Veterinary Medical Association. 

A. C. Blackman, International Association of Government Labor Officials. 

C. B. Braestrup, Radiological Society of North America and subcommittee chair- 
man. 

J.C. Bugher, representative at large. 

R. H. Chamberlain, American College of Radiology. 

W.D. Claus, U.S. Atomic Energy Commission. 

C. L. Dunham, U.S. Atomic Energy Commission. 

T. P. Eberhard, American Radium Society and subcommittee chairman. 

T. C. Evans, American Roentgen Ray Society. 

G. Failla, representative at large. 

J. W. Healy, Health Physics Society and subcommittee chairman. 

P. C. Hodges, American Medical Association. 

M. Kleinfeld, International Association of Government Labor Officials. 

H. W. Koch, subcommittee chairman. 

W. Langham, subcommittee chairman. 

R. M. Lechausse, colonel, U.S. Air Force. 

G. V. Leroy, subcommittee chairman. 

W. B. Mann, subcommittee chairman. 

W. A. McAdams, Atomic Industrial Forum and subcommittee chairman. 

G. M. McDonnel, lieutenant colonel, U.S. Army. 

G. W. Morgan, subcommittee chairman. 

K. Z. Morgan, Health Physics Society and subcommittee chairman. 

R. J. Nelsen, American Dental Association. 
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R. R. Newell, American Roentgen Ray Society. 

C. Powell, U.S. Public Health Service. 

E. H. Quimby, American Radium Society and subcommittee chairman. 
J. A. Reynolds, National Electrical Manufacturers Association. 
H. H. Rossi, subcommittee chairman. 

M. D. Schulz, American College of Radiology. 

L. S. Skaggs, subcommittee chairman. 

J. H. Sterner, American Industrial Hygiene Association. 

R. S. Stone, Radiological Society of North America. 

L. S. Taylor, National Bureau of Standards. 

E. LD. Trout, National Electrical Manufacturers Association. 
Bernard F. Trum, American Veterinary Medical Association. 
Shields Warren, representative at large. 

E. G. Williams, representative at large. 

S. F. Williams, captain, U.S. Navy. 

H. O. Wyckoff, subcommittee chairman. 


The following are the sutcommittees and their chairmen: 

Subcommittee 1. Permissible Dose from External Sources. (Responsibility of 
the Executive Committee. ) 

Subcommittee 2. Permissible Internal Dose, K. Z. Morgan. 

Subcommittee 3. X-rays Up to 2 Million Volts, T. P. Eberhard. 

Subcommittee 4. Heavy Particles (neutrons, protens, and heavier), H. H. 
Rossi. : 

Subcommittee 5. Electrons, Gamma Rays and X-rays Above 2 Million Volts, 
H. W. Koch. 


Subcommittee 6. Handling of Radioactive Isotopes and Fission Products, J. W. 
Healy. 

Subcommittee 7. Monitoring Methods and Instruments, H. L. Andrews. 

Subcommittee 8. Waste Disposal and Decontamination. (This subcommittee 
has been inactivated.) 

Subcommittee 9. Protection Against Radiations From RA, CO”, and CS” 
Encapsulated Sources, C. B. Braestrup. 

Subcommittee 10. Regulation of Radiation Exposure Dose, W. A. McAdams. 

Subcommittee 11. Incineration of Radioactive Waste, G. W. Morgan. 

Subcommittee 12. Electron Protection, L. S. Skaggs. 

Subcommittee 13. Safe Handling of Bodies Containing Radioactive Isotopes, 
E. H. Quimby. 


Subcommittee 14. Permissible Exposure Doses Under Emergency Conditions, 
G. V. Leroy. 


Subcommittee M-1. Standards and Measurement of Radioactivity for Radi- 
ological Use, W. B. Mann. 


Subcommittee M-2. Standards and Measurement of Radiological Exposure 
Dose, H. O. Wyckoff. 


Subcommittee M-3. Standards and Measurement of Absorbed Radiaiton Dose, 
H. O. Wyckoff. 
Subcommittee M-4. Relative Biological Effectiveness, W. H. Langham. 


The present handbook was prepared by the Subcommittee on Permissible 
Internal Dose, with the following members : 


K. Z. Morgan, Chairman_____ cies te ata Oak Ridge National Laboratory. 
i OR, a sc oe a ee ee Argonne National Laboratory. 
A. ee ee ee University of California. 

Oy WR 2h. 25 keh Columbia University. 

ao: Wi. Cietipio sn at a eS Hanford Works, Richland, Wash. 
&: TR eh SS 2S University of Rochester. 

i, DORR ooo Aes BOA ee Argonne National Laboratory. 


W. Se ipdeti vies eS Be Std ee eS University of Tennessee. 
I. S. Ue cess i. oe eae National Bureau of Standards. 
madeidie' Watediis fi ok New England Deaconness Hospital. 


In addition, many scientists of many countries have contributed, not only 
through their original research which is the basis of the report, but also by 
their generous aid in interpreting their results for use in this report. Finally, 
the technical work of collecting the data and interpreting it for conditions of 
occupational exposure as well as the writing of the text is largely the work of 
the Internal Dosimetry Section of the Oak Ridge National Laboratory headed by 
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Dr. K. Z. Morgan. In particular, Mary Jane Cook has been responsible for the 
collection and presentation of the biological data, Mary Rose Ford has been 
responsible for the physical data used and for computation, James Muir and 
Janet Kohn have computed the tables for the gastrointestinal tract values and 
for the effective energies respectively, and Dr. Walter S. Snyder has supervised 
the technical work and acted as secretary to the ICRP Committee II in preparing 
this report. 
A. V. ASTIN, 
Director, National Bureau of Standards. 


(The supplementary statement referred to on p. 10 follows:) 


Apri 29, 1959. 


COMMENTS ON TESTIMONY BEFORE JAEC WORKMEN’S COMPENSATION HEARINGS 


I. In the course of my own testimony, Senator Anderson asked for further 
explanation of the following statement, which is part of my Paris lecture: 
“Where sufficient assurance can be provided that monitoring and recording 
methods are adequate, the widest latitude in the use of permissible exposure 
levels should be allowed.” 

At the time that this question was asked I could not recall the context of 
that part of my lecture from which the quotation was taken, and, therefore, 
the answer that I gave orally was inadequate. 

The same statement was referred to by Mr. Goodman in his testimony of 
March 28, at which time it was referred to out of context and gave the appear- 
ance of suggesting that the NCRP recommends laxity in the use of permissible 
dose standards. This is certainly not the case. 

The statement refers to the well-accepted fact that where radiation control 
procedures are of the more advanced nature and people are watched over very 
closely, one can, if necessary, work nearer to the maximum permissible levels 
without danger of an overrun. Where control procedures are less elaborate, the 
danger of overrun is always greater, and, therefore, wise management would 
apply its own safety factor to the recommended permissible dose levels. This 
would be purely for administrative reasons. The situation is something like a 
man who has to write out a check for $250. If he always has a large bank 
balance of, say, $5,000, he can write his check without much fear of overdraw- 
ing his account. If, on the other hand, his bank balance rarely exceeds $300 or 
$400 he would have to be much more cautious in writing out a check for a 
substantial fraction of his balance. 

This all relates to normal prudence of management; it should carry no impli- 
cation whatever of inviting management to work to levels higher than necessary, 
and this of course is a point that the National Committee on Radiation Pro- 
tection and Measurements and all other protection bodies advocate at every 
opportunity. 

II. Mr. Goodman in his testimony on March 19 criticized the NCRP on the 
basis that its membership did not include any representatives from labor. This 
matter has been a subject of discussion with Mr. Goodman and other members 
of organized labor. It has also been considered many times in internal discus- 
sions of the NCRP. 

As indicated in my written testimony, the NCRP is set up to make objective 
scientific and technical studies of the problem of radiation protection. The Com- 
mittee arrives at its recommendations on the basis of whatever scientific and 
technical information may be available. It has always undertaken a problem 
without any preconceived notion as to what the final result would be. Once the 
available technical facts have been considered, the recommendations are made 
and the chips are allowed to fall where they may. It is fully appreciated that 
many of the alternate decisions regarding radiation exposure will have to be 
settled on the basis of political and social factors. The Committee does not feel 
that it is competent to decide upon these factors. It makes the technical infor- 
mation available and leaves to others the manner in which the social implications 
will be considered. 

The membership of the Committee is made up of scientific representatives 
from a variety of professional scientific and technical organizations having tech- 
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nical competence in the field of radiation protection and measurements. | It 
also includes representatives from a few Government agencies who are simi- 
larly involved in radiation protection and measurement problems. The only 
exception to these qualifications for membership might be the case of the two 
representatives from the National Electrical Manufacturers Association. These 
two individuals were chosen primarily to bring to the Committee technical 
knowledge relating to X-ray equipment. Competence in this particular very 
narrow area cannot be supplied from any other source. 

Occasionally, the Committee has need for the services of some individuals not 
having technical backgrounds but having experience in certain areas of impor- 
tance to particular problems under study. The principal example here is the 
use of several lawyers who have had experience in atomic law matters. These 
individuals have been used as consultants (not members) of the NCRP to give 
advice on some of the language which we have used in the Committee’s recom- 
mendations. I believe that this represents the only instance in which non- 
scientists or nontechnical people have been brought into the NCRP work. 

This whole question is, of course, one for legitimate debate by the Committee 
itself as well as its sponsors. It is felt that the Committee can do a more clean- 
cut, objective job if it limits its activities to areas where there is some reason- 
able certainty of dealing primarily with facts and not passions or opinions. 

III. Under separate cover I have submitted the requested paper entitled 
“The Influance of Lower Permissible Dose Levels on Atomic Energy Opera- 
tions in the United States.” This was requested during the course of the 
testimony. 

IV. In his testimony on March 19, Dr. Kleinfeld referred to the question of 
qualifications for radiation control officers. For your information I would 
like to point out that for many years examination and certification of such 
individuals has been performed by the American Board of Radiology. Their 
standards for certification have been very high, and on the whole their roster 
contributes only a small fraction of the national need. 

The Health Physics Society is in the process of establishing a similar board, 
a “board of health physics.” This board will examine and certify individuals 
in the broad field of health physics. It is anticipated that the board will go 
into operation this summer, and it is reasonable to expect that within a year’s 
time they may have certified some 300 or more health physicists. 

V. In the course of his testimony, Dr. Russell Morgan referred several 
times to the lack of research directed toward the establishment of radiation 
protection standards. From close association with Dr. Morgan, I feel con- 
fident that he did not mean to leave the impression that there was no such 
research. As a matter of fact, an enormous amount of pertinent biological 
and biomedical research has been carried out over the past 15 years in directions 
bearing closely on the problem of protection standards. As an illustration of 
this I might point out that the NCRP is currently revising its recommenda- 
tions on maximum permissible concentrations of radionuclides in air and water. 
This has been under study intensively for the past 10 years. The bibliography 
for this study is 171 pages long, with each page containing 10 or more references. 
Every single one of these items has some bearing on the question of protection 
standards. They have been taken into consideration by the Committee in ar- 
riving at its recommenations. Therefore, one cannot say that there is no re- 
search being so directed. Dr. Morgan did not, in fact, say this, but this was 
the implication that was picked up by the press. 

I believe that Dr. Morgan meant to emphasize that in spite of all of this 


research, there are still gaps in the research effort that need to be filled and 
on this there is no argument. 


U.S. DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 


Washington, D.C., March 17, 1959. 
Congressman MELVIN PRICE, 


Member, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D.C. 


DEAR CONGRESSMAN Price: In the course of my testimony on March 10, before 
the JCAE’s Subcommittee on Workmen’s Compensation, I referred to a report 
that I had presented at the Geneva Conference last fiscal year. This is entitled 
“The Influence of Lower Permissible Dose Levels on Atomic Energy Operations 
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in the United States.” In accordance with your request I am enclosing a copy 
of this for the record. 

In the course of the testimony you asked how much radiation was received 
from an average X-ray exposure. For your own information on this question 
I am enclosing a reprint entitled “Radiation Protection for the General Prae- 
titioner,” which gives some information on this question. I thought that this 
might be of some interest to you personally, but I am not suggesting that it 
be included in the record. 

In examining the transcript of the testimony, I found two or three places 
where the questions that were put to me were not entirely clear. I have not 
attempted to correct these. In the even the staff does wish to clarify these 
questions, I would be happy to assist in any way possible. 

I would like to tell you that I very much appreciated the opportunity of 
being invited to appear before your committee. The hearings were exceedingly 
well prepared by you and your staff and I am sure that the testimony will be 
of great value at getting at some of these very knotty problems. 

Sincerely yours, 
LAURISTON S. TAYLOR, 
Chief, Atomic and Radiation Physics Division. 


THE INFLUENCE OF LOWERED PERMISSIBLE DOSE LEVELS ON ATOMIC ENERGY 
OPERATIONS IN THE UNITED STATES 


(By Lauriston S. Taylor) 


ICRP RECOMMENDATIONS 


In April 1956 the International Commission on Radiological Protection de 
veloped a new series of standards of maximum permissible dose to replace 
those previously recommended in 1950 and 1953. 

In essence, the basic maximum permissible dose was reduced by a factor of 
three when the most critical organs are the blood-forming organs, the gonads 
and lenses of the eyes. 

Stated briefly, the new levels of permissible radiation exposure were set as 
follows: 

1. For occupational exposure the dose accumulated up to age 30 should not 
exceed about 50 rems. 

This implied an average of about five rems per year. 

It is further specified that in any 13-week period the dose shall not exceed 
3 rems. 

2. The permissible nonoccupational exposure is set at one-tenth of the occu- 
pational levels. 

3. For the entire population, the average per capita dose of radiation addi- 
tional to natural background should not exceed a level of the order of natural 
background. 

The simple statement of an average maximum permissible dose of 5 rems 
per year and about 50 rems up to age 30 has obvious drawbacks. 

An “average” figure is difficult or impossible to interpret legally—it would 
quickly become a maximum of 5 rems per year. 

This would be intolerably restrictive in some atomic energy operations, and 
would go beyond the biomedical necessity. 

On the other hand, an unrestricted “average” of 5 rems per year, would 
permit unduly large exposures of persons in the age bracket of most genetic 
importance. 

NCRP INTERPRETATIONS 


To overcome these difficulties the National Committee on Radiation Protec- 
tion and Measurements in the United States has recommended a simple formula 
for relating the permissible exposure of an individual to his age. 

The formula states that the maximum permissible total dose, in rems, ac- 
cumulated at any age is five times the number of years over 18. 

Bighteen is the minimum legal age for radiation workers in the United States. 

The above relationship can be represented by curve A in figure 1. 
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Figure 1 


MAX. PERMISSIBLE ACCUMULATED DOSE (D) 
3 (rems) S 3 


°o 


To further insure that no individual receives his exposure too rapidly in short 
periods of time, the formula is subject to the restriction that in any 13 consecu- 
tive weeks no dose greater than 3 rems shall be given. 

This limit allows some increase in operational freedom and yet provides ade- 
quate biological protection ; it will permit a maximum dose of 12 rems per year 
provided the age-prorated limitation is not violated. 

(The dashed line B on the plot indicates the maximum 13-week dose rate.) 

So long as a person’s rate of dose accumulation is not greater than indicated 
by curve B, and his age-prorated dose lies under curve A, he is within the per- 
missible limits of radiation exposure. 

It is clear that this method of controlling the maximum permissible dose 
holds down the dose at the younger ages where it is genetically most important. 

It also places a premium upon conservative operations which allow radiation 
workers to build up what might be called a reserve of exposure that can be 
called upon if necessity arises. 

Individuals who have no occupational radiation exposure history and who 
Start employment at ages over 18 start with an automatic reserve. 

This places somewhat of a premium on the employment of older persons for 
operations where there is a possibility of the average yearly dose exceeding 5 
rems. 


It is to be emphasized that these apparent latitudes and reserves are not in- 
tended to be utilized in routine operations. 
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Routine operations should be so planned that exposure of the individual will 
be distributed as uniformly as possible. 

The latitude, however, will make reasonable allowance for the inevitable 
situations where higher occasional expe:: es will occur. 


PAST OPERATIONAL EXPERIENCE 


An analysis of past operations involving occupational exposure will give some 
indication of the impact of the lowered maximum permissible dose levels on 
future operations. 

An example of heavy-industry operations can be demonstrated from figures 
published by the Atomic Energy Commission. 

The figures in table I show that of some 60,000 persons only 329, or 0.6 per- 
cent, received yearly exposures above 5 rems. 

Only 3 persons, or less than 0.01 perceat, received a dose in excess of 15 rems. 

In the latter group the highest individual dose was only 17.9 rems. 

The age distribution data for the employees making up the data in table I 
was not conveniently available, 

However the percentages in each exposure group for the preceding 8 years are 
pearly the same so it is obvious that on the average a large fraction of the 
employees must have built up enough reserve to counterbalance the 0.6 percent 
of their number who may have exceeded the 5 rems per year average. 

There may be a few isolated cases of chronic exposure when this would not 
be true. 


TABLE I.—Egposures of contractor personnel to penetrating radiation, 
summarized for period 1947 to 1955, inclusive 





Range of annual total exposure in rems 


1947-55 


1955 





Percent of 
total number 
of workers 
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1! Exposures exceeding 15 rems/year include both routine technical overexposures and accidents. 


An analysis of a typical smaller operation shows up even more favorably with 
respect to the adaptation of the age-prorated maximum permissible dose 
principle. 

Exposure records on the individuals in this laboratory vary in length accord- 
ing to their particular work assignments, but the earliest records go back to 1948. 

Most of the monitoring was accomplished with pocket dosimeters and any 
record showing 25 mr per week or less was called 25 mr—this weights the 
accumulated dose on the high side. 

The laboratory program involved a large variety of operations, and radiation 
sources such as neutron generators, betatrons operating up 180 Mev, X-ray ma- 
chines, sealed radionuclides (0.5-3,000 c), radio chemistry, ete. 

Records of 59 currently employed persons going back 1 to 10 years is shown 
in table II. Of these workers, three were excluded because of a long unknown 
prior exposure record. Of 10 persons of age 25 or less the average annual dose 
was 1.7 rems and the maximum total dose for any individual was 3.5 rems. 
This means that the average reserve exposure per person is nearly 25 rems—a 
very comfortable operating margin. 

For workers over age 25, the maximum recorded total dose for any individual 
is about 11 rems, and the average reserve exposure per person is 82.5 rems, again 
a very large operating margin. 

Figure 2 shows a plot of the total doses accumulated by each of the 56 indi- 
viduals cited above. 
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TABLE II.—Radiation exposure experience in small installation 


Number of persons monitored____ 
Excluded because of long unknown prior record 
Persons, age 25 or less_ 


Average dose (over total work period) 
Maximum dose______- 
Average “reserve dose” 

Persons, age 26 or more 


Maximum dose 
Average “reserve dose’’_____ 
Exposure record 5 or more years 


(1 person received about 40 r. in the abdomen from 250 kv. X-rays over a field 
about 15 cm. diameter. ) 


FIGURE 2 


TOTAL DOSE (rems) 
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From whatever viewpoint one regards the data above, it is obvious that the 
introduction of the new permissible dose levels will cause little difficulty in that 
particular installation. 

While it is dangerous to generalize on the basis of such evidence, the two cases 
above nevertheless point to the practicability of the new maximum permissible 
dose levels and to the fact that the “reserve” principle need to be called upon 
only in very rare situations—probably less than 1 percent of the cases. 


LIGHTS—RADIATION OUTSIDE OF CONTROLLED AREAS 


Under the new rules, the radiation outside a controlled area, attributable to 
normal operations within the controlled area, shall be such that it is improbable 
that any individual will receive a dose of more than 0.5 rem in any one year. 

Problems of controlling external radiation exposure may be more severe in 
some instances when one considers that the permissible levels outside of con- 
trolled areas are only some 3 to 5 times background at sea level. In large opera- 
tions, normal fencing will usually take care of the problem. In smaller opera- 
tions such as with medical or industrial irradiators using cobalt 60, where the 
sources may be near uncontrolled areas, new shielding difficulties may be intro- 
duced by the lowered maximum permissible dose. The extra required shielding 
may be of the order of 214 half-value layers of the attenuating material. 

There will be a real problem in the legal interpretation and application of 
the limitation of 0.5 rem per year to the exposed individual outside the controlled 
area. This limitation is provided primarily to minimize the genetic dose to the 
population as a whole, rather than for the personal protection of any individual. 

On the other hand, it is generally impossible to deal with average exposures 
for the individuals in the environs of an installation. The reason for this is ob- 
vious when one realizes there is no way of fixing the outer boundary of the area 
containing the persons whose dose should be averaged. The area over which 
averaging should be carried out would be especially uncertain in the case of 
radioactive material that may be airborne or waterborne. 

The only alternative then is to control the overall nonoccupational exposure 
on the basis of the individual exposure. Here is a situation that calls for the 
utmost in commonsense and good judgment. Unduly strict interpretation of the 
rule can only cause unnecessary hardship on the installation, and at the same 
time accomplish little or no useful purpose as far as concerns protection of the 
individual. 

Full allowance must be made for the workload, that is, the output of a radia- 
tion source integrated over a suitable time and expressed in appropriate units. 
Allowance must also be made for the occupancy factor. It should suffice to 
specify that radiation levels outside of controlled areas be such as to make it 
highly improbable that any individual can receive a dose in excess of 0.5 rem 
per year. 

This implies that an occasional individual may receive more, but within rea 
sonable limits this should not be objectionable. 


CONCLUSION 


In summary, it would appear that the introduction of lowered maximum per- 
missible dose levels and the age-proration principle for distributing the dose, 
should not introduce any insurmountable problems at least in the United States. 

A greater premium will be placed upon operating under minimal exposure 
conditions and the utilization of adequate monitoring and records systems. 

Radiation control outside of controlled areas will present some greater difficul- 
ties in a few instances, but even these difficulties do not appear to be too severe. 

Because radiation control practices in the United States have been conservative 
in the past, it is anticipated that little change will be required in operations or 
operational procedures because of the introduction of the lowered permissible 
dose levels and the age-proration principle. 
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Radiation Protection for the 


General Practitioner’ 


LAURISTON S. TAYLOR.t Washington, D. C. 


The increasingly widespread use of the x-ray in office practice raises very practical problems in 
safety involving physicians, their helpers, the patient and the neighbors. The average doctor does 


not have the knowledge to protect himself and others against the hazards of excessive 


The Problem 


IN THIS PAPEK AN ENDEAVOR WILL BE MADE to 
direct attention to some of the more important 
aspects of radiation protection and shielding, 
particularly as they may apply to the prob- 
lems of the general practitioner in his use of 
x-rays for diagnostic purposes. Since x-rays 
are not used extensively by the general prac 
titioner for direct therapeutic purposes, prob 
lems in this area may be neglected for pu 
poses of the present discussion. An important 
exception may be in the case of x-rays as a 
dermatologic therapeutic agent, but such use 
is largely limited to the specialist. 

No attempt will be made to offer specilic 
solutions to the general practitioner's prob 
lems of protection. The problems are well un 
derstood and the means for their solution are 
readily at hand. Basically the problems ol 
protection for the general practitioner are no 
different from those of the radiologist, and 
for practical purposes their solution may be 
found in the recommendations of the Nation 
il Committee on Radiation Protection, spe 
cifically in National Bureau of Standards 
Handbooks 59 and 60 prepared by that com 
mittee.)4 


It one accepts the statement that the prob 
lems of the general practitioner and radiol- 
ogist are basically similar, it is logical to ask 
why the general practitioner should be singled 
out for special consideration. There are a 
number of important reasons 


First, there are more x-ray units in the 
hands of the practicing physician than the 


*Read before the Section on Radiology, Southern Medical 
Association, Forty-Ninth Annual Meeting, Houston, Tex 
November 14-17, 1955 


tChief, Atomic and Radiation Physics Division, Nationa! 
Bureau of Standards 










Reprinted from the Southern Medical Journal, Journal of the Southern Medical Association, Volume 49, Number & 
August 1956, Pages 826-833, Copyright 1956 by Southern Medical Association, Birmingham. Alabama 


irradiation. He should get expert help in these matters. 


radiologist, by a factor ot about 10 as shown 
in table 1. 


From the point of view of the sheer number 
of users the magnitude of the problem puts 
the general practitioner in a special position. 
This may be offset somewhat-by the fact that 
the use factor per individual is probably much 
lower, i.e., the actual quantity of x-rays gen- 
erated per day is less. 

Secondly, the use of diagnostic x-rays by the 
general practitioner is usually in the role of 
a secondary tool in comparison with all of the 
other tools and technics that he must master. 
Hence it is only relatively rarely that the gen 
eral practitioner has acquired the highly spe 
cialized background in radiologic physics 
necessary to fully appreciate and understand 
the technical aspects of radiation protection.‘ 

Thirdly, x-ray equipment in the hands of 
the general practitioner is much more fre- 
quently used in physical locations, such as in 
homes or apartments, not specifically de 
signed or planned for such use. Offices of the 
general practitioner are much more likely to 
be located in homes, commercial office build 
ings, Or apartments than are the offices of 
radiologists. 


Fourth, because x-ray diagnosis 1s a second 
try tool it is also a secondary, even if ap 
preciable, source of income. Hence. the x-ray 


TABLE | 


USE OF X-RAY EQUIPMENT IN THE U. 5 


Number Per Cent 

Dentists 65,000 51.6 
Practicing physicians $2,000 25.4 

(General practitioners 20,000 15.9) 
Hospital and clinic 15,000 19 
Chiropractors 7,300 5.8 
Osteopaths 3,800 30 
Radiologists 3,000 24 
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equipment of the general practitioner may be 
expected to be less expensive, less well 
shielded and used longer into obsolescence 
than comparable equipment used as a major 
source of income. Similarly, it is not unreason- 
able to expect more “cutting of corners” in 
the shielding of the rooms and operators. 
Based on the lower work load this may be 
justified, but the proper shielding can only 
be assured by careful analysis and not by 
guess work. 


There is an additional problem of concern 
to all users of radiation. Unless radiation is 
used wisely and safely an increasing pressure 
to control and regulate its use by state agen- 
cies may be expected.*:6 For the reasons enu- 
meraied above, failure of the general prac- 
titioner to recognize his radiation safety re- 
sponsibilities may be instrumental in hasten 
ing such regulation and possible restriction. 


In matters of shielding and protection there 
are four major groups of persons that must 
be considered: (1) the physician himself, 
(2) the nurse, technician and office staff, (3) 
the patient, and (4) the neighbors, or persons 
outside the confines of the office. The first 
three groups are subject to the complete con- 
trol of the physician. He cannot only meas- 
ure and contro! the radiation atmosphere 
within which they work, but he can control 
their exposure habits, and examine them for 
any possible deleterious radiation effects. The 
last group is essentially beyond his control 
and so for their safety he must be doubly 
cautious. 


Permissible Exposures to Radiation’: > 


The basic maximum permissible exposure 
of the whole body to radiation is 0.3 roent- 
gens per week as measured in air. From this 
are derived other weekly permissible ex- 
posures under special conditions, such as 300 
milli rads for the gonads, 450 mrad for the 
skin and lens of the eye, 1,500 mrad for the 
hands and feet and so on. It should be em- 
phasized that these allowances are maximum 
values, and that radiation exposure should 
be kept as low as possible. Further, they are 
for occupational exposure under conditions 
where presumably some degree of watchful- 
ness can be exercised over the persons so ex- 
posed in the course of their work. Exposures 
within the above limits may be incurred for 
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the duration of one’s adult lifetime without 
serious expectancy of any detectable injury to 
that person. Genetic damage is considered 
only secondarily in arriving at these limits. 


The problem with respect to nonoccupa- 
tional exposure is somewhat different. A ques- 
tion of ethics arises when one allows radia- 
tion to escape its place of use and expose per- 
sons to its effects under conditions that are 
utterly and totally beyond their knowledge 
and control. Such promiscuous exposure of 
persons including women and children can 
also influence our genetic picture if the num- 
ber were allowed to become large. Primarily 
for the latter reason, the nonoccupational ex- 
posure limits for x-rays are 1/10 of those for 
radiation workers, except that they may be 
computed or averaged over a year instead of 
a week.® 

If the whole population were to be exposed 
to radiation the average exposure per in- 
dividual per reproductive lifetime should not 
exceed some low value, of the order of 20 
roentgens.'® Since this is averaged over the 
whole population some persons may accept 
more because others will have received less. 
But with the increasing use of radiation, and 
the very low lifetime exposures allowed, it 
behooves us to make every effort to eliminate 
unnecessary radiation exposure. 

Since such nonoccupational exposures are 
based in the main on genetic considerations, 
the radiation that concerns us most in mat- 
ters of protection, is that which reaches the 
gonads. In the diagnostic range of energies 
this may at times influence the protection re- 
quirements differently for men as compared 
with women. For very soft radiation § the 
ovaries receive substantial protection from the 
surrounding body tissue whereas the testes re- 
ceive virtually none. 


Exposure and Protection of the Patients 


The patient is, of course, the principal re- 
cipient of a radiation dose, but the fact that 
he is under diagnosis is no excuse for his ex- 
posure to more than the minimum quantity 
of radiation compatible with the diagnostic 
results sought. 


Too often the exposure of the patient is 


increased unnecessarily with little thought 
beyond the immediate situation at hand. One 
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must give thought to an individual's lifetime 
exposure of the gonads; when it is realized 
that this may be as low as 20 roentgens (on 
the average) it is clear that one cannot play 
loosely with radiation exposure, 

As an indication of the magnitudes of ex- 
posures under normal conditions a few are 
listed in table 2.1 

The figures in table 2 are based on examina- 
tions made by radiologists and are not neces- 
sarily the same as are to be expected for the 
general practitioner. No comparable data 
from the general practitioner are known. It 
is probable that the ratio of general radio- 
graphic and fluoroscopic work by the general 
practitioner will show a larger fraction of 
fluoroscopy. It is also probable, for reasons to 
be discussed below, that the average dose per 


examination will be higher for the general 
practitioner. 


It will be noted that the entire dose of the 
examination does not necessarily reach the 
gonads,'* and the exact percentages are neces- 
sarily very difficult to state.!8 The percentages 
of the dose reaching the gonads should not be 
considered as quantitative, but more as il- 
lustrative. Their exact determinations are 
very difficult and will vary considerably from 
person to person. The doses in column two 
and described as “average” have little signifi- 
cance as such—one simply cannot average 
doses except under very limited circumstances. 


However, it must also be noted that the 
fluoroscopic examination, which gives the 
highest body dose, may also be expected to 
give the highest gonad dose. The magnitudes 
of the gonad dose per examination are such 
as to dictate the utmost caution in the use of 
fluoroscopy. The gonad dose from radio- 
graphic examination, other than in the pelvic 


region, can usually be neglected in com- 
parison. 


TABLE 2 
AVERAGE RADIATION EXPOSURES 


Average Gonad Per Cent of 


Dose Dose Examinations 
General radiographic 27 v 0.1—10% 52 
Fluoroscopic (G.1.) 65 r 20—50% 15 
Photo fluorographic (chest) ' 1% 33 
Extremities, radiographic 2r 0.1% 10 
Chest Olr 1% 7 
G. L. series 33 r 25—50% 18 
Pregnancy 20 r 10—30% I 
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Exposure of the General Practitioner 


The examining physician may receive ex- 
posure from several principal sources such as: 

1. Scattered radiation from patient, 

2. Scattered radiation from improper cones 
and through the Bucky slot, 

3. Direct radiation around screen edges, 


4. Scattered radiation from walls and 
floors, and 


5. Direct and scattered radiation on hands. 

As a very rough rule it can be said that the 
level of scattered radiation at a point | meter 
{rom a scattering surface will be 0.1 per cent 
of level of the radiation incident at that sur- 
face. The handbooks of the National Com- 
mittee on Radiation Protection recommend 
the use of this figure for computing protec- 
tion requirements.” 

Let us then consider the dose to be expected 
by the physician in the course of a fluoro- 
scopic examination. For a patient dose of 60 
roentgens the unprotected physician at one 
meter would receive .06 roentgens or 60 milli- 
roentgens (or about the permissible daily 
dose). But in general he is not more than 0.5 
meter away so that his dose will be 4 times 
larger, or 240 milliroentgens. A large fraction 
of this may be expected to reach his gonads. 
Of course the case outlined does not take into 
consideration the wearing of a protective 
apron, but this is often omitted.1*!6 There is 
also the possibility of his receiving scattered 
radiation from the walls and floor against 
which the apron would offer only partial pro- 
tection.'? His exact dose is difficult to de- 
termine, but it is easily possible for him to 
get his full day's permissible exposure from 


just one prolonged gastrointestinal examina 
tion. 


In the case of horizontal fluoroscopy, an 
additional hazard may arise from radiation 
leaking through the tube housing or escaping 
from the cone and falling directly on the 
trunk region of the physician. This would be 
added to the scattered radiation from the pa- 
tient. It can also be shielded off rather easily 
by suitably designed closures over the Bucky 
slots, built-in metal aprons or other means. 
But these are apt to be the very items omitted 
from the older, the less expensive, or less crit- 
ically designed apparatus. 
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In the best designed equipment the screen 
moves with the tube and the diaphragms are 
so set as to never permit the escape of the 
direct beam beyond the edges of the protec- 
tion glass on the screen. Again, with older ap- 
paratus, or equipment on which protection is 
minimal, this feature may be lacking, and the 
general practitioner gets the dose. 


Exposure of the Office Staft 


the general practitioner will only rarely 
have a trained x-ray technician available in 
his office. This will have certain consequences. 
If assisted by his office nurse, he will be as- 
sisted by a person generally untrained in the 
many little facets of protection that make for 
personal safety. He must therefore be pre- 
pared to provide the training; he must, him 
self, be sufficiently cognizant of the problems 
to adequately train his staff. For example, he 
should realize that a nurse standing a yard 
away from the patient during a fluoroscopic 
examination may be, expected to receive 1 per 
cent of the patient dose (i.e., 60 milliroent- 
gens for a single gastrointestinal examination). 

For lack of a technician the general prac- 
titioner will do most of his own exposures, 
film working, positioning, etc. He will there- 
fore himself receive the dose that in a full 
time x-ray office will be distributed between 
the doctor and the technicians. Because his 
daily work load is not as large as in the full- 
time office, his exposure will be less, but he 
should think about it and maybe do some 
thing about it. 


Exposure of his staff or patients in the 
waiting room is more likely in the office of 
the general practitioner than in others for 
two main reasons. As already noted his office 
will generally not be designed for shielding 
against radiation. In addition, x-ray equip 
ment is often added to an existing office suite 
where little attention can be paid to its loca- 
tion with respect to office workers; it has to 
fit in where it can 


Exposure to Neighbors 


As already noted, the permissible exposure 
for persons not employed in the medical es- 
tablishment is only one-tenth that for em- 
ployees, except that such exposure may be 
averaged over 12 months. 


Great care should be given to this particu- 
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lar problem both from the ethical and legal 
viewpoint. In determining radiation dose out- 
side the installation, whether by actual meas- 
urement or by computation, one should use 
safety factors freely. Work loads should be 
figured carefully and then multiplied by 2 
to 5 to allow for growth. The beam should 
always be assumed to be pointing in the most 
disadvantageous direction. The occupancy of 
the outside space should be estimated on the 
high side. For example, an apartment should 
be considered as occupied 100 per cent of the 
time even though you happen to know that 
the present occupants both work away during 
the day. 

Protection in the form of walls, barriers or 
other means are always more economically in- 
stalled in advance than after an installation 
is completed and in operation. In many in- 
stances ordinary building materials will pro- 
vide the needed protection at no extra cost, 
but this must be determined by calculation 
or measurement, and not by guesswork. Pro- 
tection for a large work load and 100 per cent 
occupancy or adjacent rooms will usually not 
be prohibitively expensive; short-cuts are un 
wise and may be costly. 


Influence of Technics on Radiation Exposure 


The particular technics used by the general 
practitioner in x-ray examinations may have a 
substantial influence upon his problems of 
protection. It is in this regard that his situa- 
tion may differ most markedly from those in 
the specialized x-ray clinic. Attention will be 
directed to some of the differences in order 
that the general practitioner become aware 
of them and, when indicated, do something 
to reduce the concurrent hazard. 


As already noted the highest doses are re- 
ceived by patient and physician during fluoros- 
copy. This applies even when maximum ef- 
forts are made to reduce the dose rate and 
time of exposure. Practices of the office phy- 
sician generally tend to increase both. His 
general procedure is to interview and ex- 
amine a patient in such a manner that the 
x-ray examination is only one of the facets. 
He is thus changing back and forth from rou- 
tine clinical to x-ray examination, and in the 
course of a day from patient to patient. 


In order to take full advantage of the 
shadows of fluoroscopy, acute vision is neces- 
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sary. This can only be acquired by working 
in a darkened room and with eyes suitably 
adapted to the dark. To acquire suitable dark- 
adaptation it is necessary that he remain in a 
darkened room or wear darkened goggles for 
periods ranging from 20 to 30 minutes. Dark 
adaptation of only 3 to 5 minutes is a great 
help in reducing exposure; in fact, any dark 
adaptation is better than none at all. But in 
a busy office it is often considered impractical 
for the physician to do even this. To over- 
come this handicap, the most common pro 
cedure is to turn up the tube current in 
order to produce a brighter image on the 
screen. There may also be the tendency to 
prolong the examination in an endeavor to 
see the most under poor operative conditions. 
Each of these actions results in greater dosage 
to the patient, and more stray radiation to 
himself and others around him. Both are dif- 
ficult to avoid under conditions commonly 
found in the office of the general practition- 
er, unless he is able to schedule a number of 
x-ray examinations to follow quickly, one 
after the other. 


A related difficulty arises in connection 
with radiography, although the consequences 
are not as serious. A key to radiographic suc 
cess is the degree of testing and control of the 
processing solutions and technics. Where 
films are processed in the small office, both 
solution and technics are likely to be far from 
ideal. To overcome this there is a tendency 
to overexpose the film and then only develop 
it up to the point where the desired contrast 
is believed to have been obtained. Since wet 
and dry-film contrast can be deceptively dif- 
ferent, “retakes” are often called for. Regard 
less of the ultimate film quality, this proced 
ure of overexposing the film increases the dose 
of radiation to the patient, physician and 
others. Of course, a “retake” doubles the ex 
posure for all. 

Another variable source of stray radiation 
is related to the size of the fluoroscopic field 
used. The smaller the volume of the patient 
that is irradiated, the less will be the scattered 
radiation from the patient. Since the irradiat- 
ed volume is controlled by the size of the 
field, it is important to have a variable field, 
commensurate with the desired diagnosis 
sought. It is only rarely, and for a short time, 
that a full field is necessary. 
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As a result of his studies Sonnenblick has 
listed a number of recommendations for use 
in connection with fluoroscopy;'® some have 
been discussed above. His recommendations 
are as follows: 


1. Exposure at table top not to exceed 
20 r per minute; output determinations 
should be made at repeated intervals; aware 
ness of change as x-ray tube ages. 


2. Added filter of 2 mm. aluminum. 


3. Target-table distance of at least 12 
inches, preferably more. 

4. Use protective equipment such as lead. 
rubber gloves and aprons, lead-backed chairs, 
palpation spoons; this equipment to be 
checked occasionally for leakage 
through displaced lead. 


5. Awareness of scatter radiation from 
patient, screen, walls, and floor; potential 
large cumulative dose received from unit lo- 
cated in a narrow corridor or room; film 
badges from a concern such as Tracerlab may 
be used to measure direct and scatter radia- 
tion received. 


possible 


6. A 1 to 2 inch unilluminated border on 
the screen; the entire screen ought not be 
illuminated. 


7. Suggestions for correct usage include: 
(a) accommodation of vision with tinted 
glasses (red); (b) small fields on screen; (c) 
examinations conducted as rapidly as war- 
ranted; (d) milliamperage held as low as 
possible and not to exceed 5; (e) dial settings 
could be varied for patients of different body 
thickness. 


8. A_ self-limiting fluoroscopic timer (a 
thought for the manufacturer). 


9. No indiscriminate exposure, particular- 
ly of infants and children; if feasible, election 
of films rather than the fluoroscope. 


A last source of radiation exposure is de- 
pendent upon the versatility of the equip- 
ment available to the general practitioner. He 
can, of course, have a single piece of equip- 
ment that embodies most (though rarely all) 
of the features necessary for all types of radio- 
graphic and fluoroscopic examinations. At 
best it will be very costly and hence difficult 
to support. He can, with ingenuity, overcome 
most of the shortcomings, but a considerable 
number of his alternate technics will result 
in more radiation exposure to his patient and 


74 RADIATION 


himself; it is doubted whether any will result 
in less exposure. 


The practicing physician may well inquire 
as to sources of guidance in matters of radia- 
tion protection. Unfortunately, there is not a 
large number of persons qualified to provide 
such guidance and the geographical distribu- 
tion of these few is not good. Some general 
references on the subject are given at the end. 


If in the meantime the physician wishes to 
make some rough checks for himself, he may 
use the time-honored dental film method. A 
paper clip is clipped over a dental film and 
taped in place so that it cannot shift. The 
film is then worn at the waist by the physician 
or nurse for a period of two weeks. If upon 
processing, there is only a very faint image of 
the clip, it is probable that the working con- 
ditions are safe. On the other hand, if the 
image is pronounced, i.e., there is consider- 
able darkening of the film, further investiga- 
tion is indicated. Commercial film-badge serv- 
ice can be bought for a very nominal sum. 


To check the areas outside the office that 
may be occupied by persons not working with 
radiation, the film should be exposed for 20 
weeks (the permissible exposure for such per- 
sons is one-tenth that for occupational ex- 
posure). In this case the dental film should 
be additionally wrapped in black photo- 
graphic film paper, since the average dental 
film packet is not completely light-tight. In 
estimating the probable exposure of persons 
in such outside areas, the occupancy factor 
should be taken into consideration. 


Summary 


In summary, it would appear that from 
every aspect, the disadvantage under which 
the average general practitioner has to use 
x-rays as a diagnostic tool, leads him to ac- 
cept more rather than less radiation exposure 
per examination as compared with that in a 
specialized x-ray clinic. He is saved from more 
serious consequences mainly because his daily 
work load is less. Nevertheless, on the sound 
philosophy that no unnecessary radiation is 
good for anyone, he should make every effort 
to reduce radiation exposure to his patients, 
his neighbors and himself to the absolute 
minimum. His failure to accept the challenge 
will provide useful ammunition to those who 
want to control his use of radiation anyway. 
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Discussion (Abstract) 


Dr. Vincent P. Collins, Houston, Tex. There are ap 
proximately 40 times as many nonradiologists using 
x-ray equipment as there are radiologists. A widely 
accepted set of figures indicates that radiologists have 
eight times as much leukemia as the rest of the popu- 
lation. If that is so, the 40 times as many nonradiolo- 
gists who are subject to an equal exposure should 
either have shown or should be going to show an 
interesting series of obituaries in the J.A.M.A. 

Dr. Taylor. Dr. Collins, I do not know how thor- 
ough the studies have been in the way of including 
nonradiologists who have been using x-rays in their 
offices. I think if we accept this comparison, we would 
have to say that this probably means that the use 
factor of the general practitioner is at least eight 
times less than for radiologists. 


This saves the general practitioner, in fact, the 
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general practitioner is saved by a lot of things. He 
will not, or rather, his future generations following 
him will not in all likelihood show up with genetic 
damage to the same extent, perhaps, as the radiologist 
because he starts his use of x-rays later in life. He 
has done most of his creating by the time he has got- 
ten any appreciable dose of radiation. The radiologist 
starts his x-ray work as soon as he gets out of medical 
school, or as soon as he gets through his internship, 
and he may get large exposures before he is through 
producing his family. 

This question of genetic damage is one that is ot 
increasing concern to all of us. I do not want to over 
emphasize it, as it has been in some cases, but I do 
not want to minimize it. When we are talking about 
the genetic damage to patients, it is one of the limit 
ing factors that is going to enter very strongly, as it 
has already entered to some extent, into our setting 
of permissible exposures. There are some indications 
that permissible exposures may be lowered in the 
future because of our increased knowledge of genetic 
damage. As you know, they have already been lowered 
by a factor of two as of about five years ago. They 
may have to be lowered again. 


Dr. J. M. Dougall, Houston, Tex. 1 was very much 
interested in listening to this paper. Two points came 
to my mind. This, I do not think is of critical im- 
portance to us as radiologists because we try to con- 
sider all of these factors in our practice. However, 
1 believe it is very important to others because very 
rarely does one of our general surgeon or general 
practitioner friends buy an x-ray machine without 


coming and saying, what shall 1 buy and how shall! I 
put it in? 


This problem is very well presented at this meeting. 
The one factor that comes to mind is to have us all 
remember to warn our friends who come and ask 
what to buy and when to buy it, that they should have 
a little bit of knowledge of the exposure of their per- 
sonnel. One thing I have always found is that the 
nurse, usually not a technician, who operates the 
machine most of the time, will always stand at the 
side of the patient wherever the patient might be. One 
thing | am always sure to do is to warn the doctor 
that whenever he is operating the machine his per 
sonnel should stand behind him. 


The other factor which is often missed, is that we 
forget to tell our friend to be sure he has an aluminum 
filter in the housing underneath the table. So often 
tubes are used without aluminum filters. 


Dr. Taylor. The point with regard to offering ad- 
vice to prospective purchasers is an excellent one, 
where these purchasers will seek advice. There is no 
way to make them seek advice unless somehow or 
other they are made more conscious of their responsi- 
bilities and of the problems that are involved. 

I do not know, and I have not inquired, as to 
whether or not anything is taught about radiation 
safety in medical school, even for two hours of the 
entire course of teaching. I suspect that even two 
hours teaching of radiation protection in medical 
school would possibly leave some impression on the 
young physician to the point where he at least will 
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seek advice when he considers putting in x-ray equip- 
ment at some later time. 


The question of filtration is an important one. The 
newest recommendations coming out by the National 
Committee on Radiation Protection will call for a 
minimum of 2.5 mm. equivalent of aluminum filtra- 
tion in the beam. This is in the way of providing the 
sort of protection that was suggested. 


There are also factors that enter the problem in 
volving the distance between the tube and the patient 
during examination. I had better not try to quote 
these numbers, but there are optimum distances that 
provide the maximum safety to the patient and to 
the physician who is doing the examination. 


Dr. J. Cash King, Memphis, Tenn. 1 think it would 
be worth while for Dr. Taylor to briefly outline some 
of the problems that will confront the users of radiant 
energies. Should laws be passed and a governing body 
set up to arrange licensing in the various states for in 
dividuals who use these radiant energies? I think that 
would be of great service to most in convincing the 
users of x-ray equipment that there is a definite ad- 
vantage to them in their profession by taking the 
necessary precautions. 


Dr. Taylor. There is not time to go into the sub 
ject of legislation at the present, other than to re- 
mark that, as many of you know, the Federal Govern- 
ment is setting up regulations with regard to the use 
of materials that it controls, namely, AEC produced 
materials. There are several states that have radiation 
regulations. Some of these regulations in their earlier 
proposed forms would have been extremely restrictive 
to the phyician in his use of x-rays in his usual prac 
tice. The National Committee has been wrestling with 
this problem for about three years, and a discussion 
of the problem, together with some suggested regula- 
tions which it is felt will be least restrictive to radiol- 
ogy and industry are published as National Bureau 
of Standards Handbook No. 61. 


I think it is very important when the question of 
regulation and legislation comes up, that the medical 
groups get into the picture; that they not stand aloot 
from the question. If they do, and if they fail to go 
about the problem intelligently, they are very apt to 
find themselves working under unbearable restrictions. 
This is a thing that we have been very concerned 
about. 


Dr. R. C. Boyer, Baton Rouge, La. Recently, we 
have been using film badges for all of our x-ray per 
sonnel, and we have been much disturbed by some of 
the reports that come back on our badges. The ques 
tion that I have is, do you think that the quality of 
irradiation should be considered in regard to total 
body irradiation? It seems to me that in diagnostic 
work where we are using radiations of less than 100 
or 130 K.V. there might be a different consideration 
than where one is considering body irradiation from 
radium, or some of the isotopes. 


Dr. Taylor. My answer is definitely “yes.” He is 
quite correct in implying that the radiation exposure 
from diagnostic procedures is low voltage. A large 
amount of it is absorbed in the skin where it will do 
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the least damage. On the other hand, there is a fairly 
high energy component of this scattered radiation 
which will go right straight through him, and it will 
leave behind a certain amount of absorbed radiation 
which contributes to his dose 

In considering genetic damage, the testes have prac 
tically no shielding at all, so it does not make much 
difference whether it is high energy or low radiation 
In the case of the ovaries, they get a fairly substantial 
shielding from the soft radiations just by body tissue 


The safest plan, and it gives one a little safety 
factor, is to consider that all of the radiation that is 
incident on the body goes into the body, and that a 
substantial fraction of it is absorbed in the body. If 
one operates this way, knowing in fact that this is not 
quite the case, one will be providing himself with a 
small factor, or at times a fairly large safety factor 
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The plain fact of the matter is, protection is very 
cheap. Protective devices for the equipment, shielding 
for the rooms, barriers for the operators, and so on, 
are extremely cheap in the diagnostic range, compared 
to the other expenses that are involved. It seems to me 
it would be “penny-wise and pound-foolish” to worry 
about the quality of radiation in a situation of this 
sort where the amount of lead, for example, that one 
has to put on a room, is usually the minimum amount 
that will hold itself together for handling a fraction 
of a millimeter. Many rooms will provide adequate 
shielding just because of their normal construction. 


Generally speaking, one will find that the cheapest 
and most productive form of protection comes through 
improving the operating technics. One will find that 
if these are good, one does not need to worry much 
about costly barriers. 
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PREFACE 


Tue International Commission on Radiological 
Protection (ICRP) has been functioning since 
1928 when it was established, under the name 
of International X-ray and Radium Protection 
Commission, by the Second International Con- 
gress of Radiology held in Stockholm, Sweden. 
It assumed the present name and organizational 
form in 1950 in order to cover more effectively 
the rapidly expanding field of radiation pro- 
tection. 

The published in the 
present volume represent concepts and practices 
evolved from discussions at formal and informal 


recommendations 


meetings of the Commission and its Committees, 
held in recent years. Prior to World War II the 
Commission published recommendations at 
intervals of about three years. The first meeting 
in the post-war period was held in London in 
1950. An informal meeting was held in Stock- 
holm in 1952 in connection with the conference 
organized by the International Joint Committee 
on Radiobiology primarily to discuss the genetic 
effects of radiation. The next meeting was held 
in Copenhagen in 1953, at which time four of 
the Committees held formal meetings for the 
first time. The results of the deliberations were 
published in 1955 as Supplement No. 6 of the 
British Journal of Radiology. The Commission 
and its Committees met again in the spring of 
1956 in Geneva, at which time most of the 
recommendations in the present volume were 
adopted in principle. At this meeting the 
Commission became formally affiliated with 
the World Health Organization (WHO) as a 
“non-governmental participating organization”. 

The Commission (ICRP) and the Interna- 
tional Commission on Radiological Units 
(ICRU) held a special joint meeting in New 
York in the fall of 1956 to consider an invitation 
from the United Nations Scientific Committee 
on the Effects of Atomic Radiation (UNSCEAR) 
for cooperation in the phase of its work involving 
exposure from medical procedures. The two 


Commissions accepted the assigned task and 
submitted a report to UNSCEAR, published 
in the October 1957 issue of Physics in Medicine 
and Biology. Funds for expenses incurred in the 
preparation of the report were provided by the 
UNSCEAR. At the time of this joint meeting 
the Commission held an informal meeting to 
discuss further the recommendations to be made 
following the deliberations in Geneva earlier in 
the year. Additional discussions were carried 
out at another special meeting of the Commis- 
sion held in New York in the spring of 1958. 
At this time an ad hoc Publication Committee 
was appointed to expedite the preparation of 
the manuscripts. This Committee held a two- 
week meeting in New York in May and prepared 
a first draft of the recommendations, which was 
sent out to all members of the Commission. 
The Committee met again during the second 
half of July and revised the first draft in accord- 
ance with suggestions made by members of the 
Commission. At this time, the Committee 
reviewed also the available drafts of the reports 
of the Commission’s Committees. 

In the preparation of the Commission’s 
recommendations, the Publication Committee 
found it necessary to fill certain gaps involving 
items that had not been formally discussed and 
approved by the Commission. For this reason 
advantage was taken of the presence of seven 
members of the Commission in Geneva in 
September 1958 to review the second draft and 
make appropriate changes. The amendments 
were sent to the members who could not attend 
this meeting. The final draft embodies further 
comments made by members of the Commission. 

Many individuals, who are not members of 
the Commission, were consulted in the prepara- 
tion of the recommendations and their co- 
operation is gratefully acknowledged. In parti- 
cular the recommendations on genetic dose were 
discussed by the Chairman of the Publication 
Committee with several prominent geneticists 
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at the Xth Internaticnal Congress of Genetics 
in Montreal, August 1958. It should be noted, 
also, that Committee I at its 1956 meeting in 
Geneva, prepared the first draft of the new 
recommendations adopted by the Commission 
at that time, which provided the basis for the 
recommendations published in the present 
volume. 

In recent years the Commission has received 
financial assistance from the International 
Society of Radiology, the National Association 
of Swedish Insurance Companies and private 
Swedish sources for incidental secretarial 
expenses. Practically all the work of the 
Commission has been done on a voluntary 
basis by its members and members of its 
Committees. The Commission is heavily 
indebted to them for their efforts and to their 
parent organizations for technical and secre- 
tarial help. The World Health Organization 
contributed funds for travel expenses of some 
members of the Publication Committee, for 
secretarial help and for incidental expenses in 
the preparation and circulation of the manu- 
scripts. The Commission takes this opportunity 
to express its deep appreciation of these 
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contributions, without which the preparation 
of the present recommendations would have 
been greatly hampered. 

The chairman of the Publication Committee 
and the Temporary Secretary wish to thank the 
members of the Commission for their cooperative 
and prompt replies to the numerous question- 
naires and ballots that had to be circulated in 
the course of preparing the final manuscript. 
Thanks are due also to the members of the 
Publication Committee who prepared the first 
two drafts. 

The Commission is happy to announce that 
the Pergamon Press has generously assumed 
financial responsibility for the publication and 
distribution (at modest prices and without 
copyright restrictions) of the present volume 
and others in preparation embodying the 
reports of the Commission’s Committees. 


Ror M. SIEvERT 
Chairman of ICRP 


GIOACCHINO FAILLA 
Vice-Chairman ICRP 
Chairman of Publication 


Committee 
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ORGANIZATION 


Rules Governing the Selection and Work of the 


£ 


International Commission on Radiological Protection 


1) The International Commission on Radcio- 
logical Protection (ICRP) functions under the 


auspices of the International Congress of 


Radiology. The following rules, amended in 
1953 by the International Executive Committee 
IEC) of the Congress, govern the selection and 
work of the ICRP. 

I. (a) The International Commission on 
Radiological Protection (ICRP) shall be com- 
posed of a Chairman and not more than 12 
members. The selection of members shall be 
made by the International Executive Committee 
IEC) from a list of nominations submitted by 
the national delegations and by the International 
Commission on Radiological Protection itself. 
Members of the ICRP shall be chosen on the 


basis of their recognized activity in the fields of 


radiology, radiation protection, physics, biology, 
genetics, biochemistry, and biophysics, without 
regard to nationality. 

b) The members of the ICRP shall be 
selected during one International Congress to 
serve through the succeeding Congress. Not less 
than two, but not more than four, members of 
the ICRP shall be changed at each Congress. 
In the intervening period a vacancy caused by 
conditions beyond the control of the IEC shall 
be filled on the recommendation of the ICRP. 

c) In the event of a member of the ICRP 
being unable to attend the ICRP meetings, a 
substitute may be selected by the ICRP as a 
temporary replacement. Such a substitute 
member shall not have voting privileges at the 
meetings unless specifically authorized by the 
IEC. 

d) The ICRP shall be permitted to invite 
individuals to attend its meetings to give special 
technical advice. Such persons shall not have 
voting privileges, but may ask permission to 
have their opinion recorded in the minutes. 


II. The continuance of the records of the 
ICRP shall be in the hands of a Secretary of the 
ICRP elected by the ICRP from among its 
regular members and subject to the approval 
of the IEC. 

Ill. The ICRP shall familiarize itself with 
progress in the whole field of radiation protec- 
tion. The Secretary shall be responsible for the 
preparation of a programme to be submitted to 
the Commission for discussion at its meetings. 
Preliminary reports shall be prepared and 
circularized to all members of the ICRP and 
other specially qualified individuals at least six 
months before the meeting of the Congress. 

IV. The Chairman shall be elected by the 
ICRP during one Congress to serve through the 
succeeding Congress. The choice shall not be 
limited to the country in which it is proposed 
to hold the succeeding Congress. 

V. Decisions of the ICRP shall be decided by 
a majority vote, with the Chairman casting the 
deciding vote in case of a tie. A minority 
opinion may be appended to the minutes of a 
meeting if so desired by any member and upon 
his submission of same in writing to the 
Secretary. 


Policy of the Commission 
2) The policy adopted by the ICRP in 
preparing its recommendations is to deal with 
the basic principles of radiation protection, and 


to leave to the various national protection 


committees the right and the responsibility of 


introducing the detailed technical regulations, 
recommendations, or codes of practice best 
suited to the needs of their individual countries. 

3) The Commission’s recommendations have 
been kept continually under review in order to 


cover the increasing number and scope of 


potential radiation hazards, and to amend 
safety factors in the light of new knowledge 
concerning the effects of ionizing radiations. 


a 
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Official Relations with the World Health Organization 


(4) In accordance with rules laid down by the 
World Health Assembly for the admission of 
non-governmental organizations into official 
relations with the World Health Organization, 
such relations were established between the 
ICRP and WHO in 1956 and were reaffirmed 
in 1958. This arrangement has been eminently 
satisfactory to the Commission and it is hoped 
that it will continue. 


Composition of the ICRP and Its Committees 
(5) During the preparation of these recom- 
mendations the ICRP has had the following 
composition : 


Main Commission 
1953-1956 
Sir Ernest Rock Caruinc, Chairman (Great 
Britain 
W. Buvxs, Secretary (Great Britain) 
A. J. Cipriani (Canada) 
G. Fatiia (U.S.A. 
H. Houituusen (Germany) 
J. C. Jacossen (Denmark) 
R. G. JAEGER (Germany) 
W. V. Mayneorp (Great Britain) 
K. Z. Morcan (U.S.A.) 
R. M. Sievert (Sweden) 
R. S. Stone (U.S.A. 
L. S. Taytor (U.S.A. 
M. Tusrana (France 


1956- 
R. M. Stevert, Chairman (Sweden) 
G. Fattia, Vice-Chairman (U.S.A. 
’, Binxs, Secretary* (Great Britain 
BuGnarp (France) ’ 
. Hoituusen (Germany) 
C. Jacossen (Denmark) 
3. JAEGER (Germany 
V. Mayneorp (Great Britain) 
Z. Morcan (U.S.A.) 
S. Stone (U.S.A. 
S. Taytor (U.S.A.) 
A. Watkinson (Canada 
Sir Ernest Rock Caruinc, Chairman emeritus 
Great Britain 


Pramas mes 
5 ao 


* Mr. Binks resigned as Secretary in 1957, for health 
reasons. After his resignation E. E. Smrrn (Great Britain 
served as Acting Secretary, and since August 1, 1957, 
B. Linpeit (Sweden) has served as Temporary Secretary. 
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Committee 1 (Permissible dose for external radiation) 

1953-1956 

G. Fattia, Chairman (U.S.A.) 

L. BuGNarp (France) 

D. G. Catcuesiwe (Australia) 

J. C. Jacossen (Denmark) 

J. F. Loutrr (Great Britain) 

H. J. Murer (U.S.A.) 

Jens Nrevsen (Denmark) 

R. M. Sievert (Sweden) 

R. S. Srone (U.S.A.) 

SHrecps WaRREN (U.S.A.) 


1956- 
x. Faria, Chairman (U.S.A.) 


A. R. Gopat-AYENGAR (India) 
I 


~~ 


G. Bonnier (Sweden) 

L. BuGNnarp (France 

». G. Catcuesipe (Great Britain) 
J. C. Jacossen (Denmark) 
T. Kemp (Denmark) 

R. Lataryjet (France) 

J. F. Loutrr (Great Britain) 
H. J. Mutrer (U.S.A.) 
Jens Nietsen (Denmark) 
R. M. Sievert (Sweden) 
R. S. Strong (U.S.A.) 
Suretps WarREN (U.S.A.) 


Committee II (Permissible dose for internal radiation) 

1953-1956 

K. Z. Morcan, Chairman (U.S.A.) 

W. Brnxs (Great Britain) 

A. M. Bruges (U.S.A.) 

A. J. Crpriant (Canada) 

W. H. Lancuam (U.S.A.) 

L. D. Marinecu (U.S.A) 

W. G. Martey (Great Britain) 

G. J. Neary (Great Britain) 

E. E. Pocnin (Great Britain) 


1956- 


K. Z. Morcan, Chairman (U.S.A.) 
W. Brinks (Great Britain) 

A. M. Brues (U.S.A.) 

W. H. Lancuam (U.SA.) 

L. D. Marretur (U.S.A.) 

W. G. Martey (Great Britain) 
M. K. Naxkaipzumi! (Japan) 
G. J. Neary (Great Britain) 
M. N. Poseprnsxi (U.S.S.R.) 
E. E. Pocnin (Great Britain) 
C. G. Srewart (Canada) 
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Committee III (Protection against X-rays up to energies of 


3 MeV and f- and y-rays from sealed sources 

1953-1956 

R. G. JArcer, Chairman (Germany 

S. BENNER (Sweden 

C. B. Brarstrup (U.S.A 

C. E. Eppy (Australia 

C. Garrett (Canada 

H. Hortuusen (Germany 

P. Ronne (Denmark 

W. J. OosterKamp (Netherlands 

E. E. Ssrrn (Great Britain 

H. O. Wycxorr (U.S.A 

J. Zaxovsky (Austria 


1956- 
R. G. Jaecer, Chairman (Germany 
E. E. Surrn, Vice-Chairman (Great Britain 
S. Benner (Sweden 
J. Boucnarp (Canada 
C. B. Brarstrup (U.S.A 
B. Compete (Netherlands 
C. Garrett (Canada 
r. Gauwerky (Germany 
H. Howrtnusen (Germany 
P. Renne (Denmark 
D. J. Stevens (Australia) * 
H. O. Wycxorr (U.S.A. 
J. Zaxovsky (Austria 
A. ZupPpiIncER (Switzerland 
Technical Secretary: W. HtUsner (Germany 


Committee 1V (Protection against elec 





above 3 MeV and electrons, neutrons and protons 


1953-1956 
W. V. Mayneorp, Chairman (Great Britain 
L. H. Gray (Great Britain 
H. E. Jouns (Canada 
H. W. Kocnu (U.S.A. 
P. LAMARQUE (France 
J. S. Laucuun (U.S.A. 
J. S. Mrrcnect (Great Britain 
B. Moyer (U.S.A. 
C. A. Tostas (U.S.A. 
F. WaACHSMANN (Germany 


RADIATION 


Tel sett I; ats 
tromagnetic radiation 
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1956— 
H. E. Jouns, Chairman (Canada 
J. S.. Mrrcnenr, Vice-Chairman (Great Britain 
L.. H. Gray (Great Britain) 
F. Hercix (Czechoslovakia 
G. Joyer (Switzerland 
W. H. Kocn (U.S.A. 
J. S. Laucnutn (U.S.A. 
W. V. Mayneorp (Great Britain 
C. A. Tostas (U.S.A. 
M. Tusrana (France 
F. WacHsMANN (Germany 


Committee V (Handling of radioactive isotopes and disposal 
of radioactive waste 
1953-1956 
A. J. Crprrant, Chairman (Canada 
H. P. Jammer (France 
A. Key (Great Britain 
W. G. Martey (Great Britain 
. E. Pocur (Great Britain 
. H. Quimpy (U.S.A. 
> P. Straus (U.S.A. 
A. Watkinson (Canada 
. W. Western (U.S.A. 


a in. | 


1956— 

C. P. Srraus, Chairman (U.S.A. 
2. E. Pocutn, Vice-Chairman (Great Britain 
H. P. Jammer (France 
A. W. Kenny (Great Britain 
W. G. Martey (Great Britain 
C. A. Mawson (Canada 
A. Perussta (Italy 
E. H. Qumpy (U.S.A. 
F. D. Sowsy (Canada 
F. W. Western (U.S.A. 

Technical Secretary: G. G. Ropecx (U.S.A. 


1958 Publication Committee (ad hoc 
G. Faria, Chairman (U.S.A. 
E. E. Anperson (U.S.A. 
B. Linpett (Sweden 
H. H. Rosst (U.S.A.) 
F. D. Sowsy (Canada 


RECOMMENDATIONS OF THE COMMISSION 
A. PREFATORY REVIEW 


1) Prior to the Geneva meeting of the 


Commission in April 1956, permissible levels of 


exposure to ionizing radiation ‘ad _ been 
expressed in terms of a dose in a rather short 


* From March, 1958 


interval of time (1 day or 1 week), that is, 
essentially, in terms of an average dose rate 

the average referring to the temporal distribu- 
tion of the dose in the specified interval of time. 
Implicitly, if not explicitly, it was assumed that 
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if this average dose rate was low enough, no 
appreciable bodily injury would become appa- 
rent in the lifetime of the individual. The 
assumption was based largely on radiological 
experience which indicated that substantial 
skin recovery occurred within a few months 
following a moderate therapeutic dose and that 
the latent period for some long-term effects of 
radiation (e.g. cancer of the skin) resulting from 
residual tissue damage, was longer the lower 
the dose (or dose rate in the case of chronic 
exposure). Thus, in an occupationally exposed 
individual a long-term effect might not become 
apparent in his lifetime, even if a certain 
amount of permanent injury had occurred. 

(2) The basic permissible weekly dose at that 
time was 0.3 rem/week. Assuming that a 
person was occupationally exposéd at this rate 
50 weeks a year) for 50 years, thé permissible 
accumulated dose would be 750 tems in the 
most critical organs or essentially throughout 
the body. It was realized then that this con- 
stituted a “large” lifetime dose and an appro- 
priate warning was included in the Commission’s 
report of 1955. 

(3) The general awareness of radiation 
hazards, induced caution on the part of those 
responsible for the protection of workers. 
Administratively, liberal factors of safety were 
often used especially in large atomic energy 
installations. As a result it was found that in 
general the actual exposure of personnel was 
kept at levels much below the then existing 
permissible limits. 

(4) At the 1956 meeting of the Commission 
it became evident that stricter recommendations 
were needed. The 1955 Conference on the 
Peaceful Uses of Atomic Energy had aroused 
great interest in the development of atomic 
power plants throughout the world. In time 
this would greatly increase the number of 
persons occupationally exposed and would also 
bring about actual or potential exposure of 
other persons and the population as a whole. 
More importantly, the pressure for producing 
power economically might well do away with 
the “safety factors’? mentioned above. Also, 
the average duration of occupational exposure 
per individual worker might increase. On the 
biological side it was considered that perhaps 
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“‘recovery” plays a less important part in the 
long-term effects of radiation to be expected 
from continued exposure at low levels, than was 
earlier supposed. Because of the larger number 
of persons who would be exposed, occupationally 
or otherwise, genetic damage assumed greater 
importance. This was accentuated in no small 
degree by the realization that in some countries 
the per capita genetic dose contributed by 
medical procedures was about the same as that 
contributed by background radiation. 

(5) Statistical studies had shown that the 
incidence of leukemia in radiologists was 
significantly greater than in other physicians 
who presumably were not professionally exposed 
to radiation. Of necessity these radiologisés 
included those who had practiced their specialty 
at the time when radiation protection was not 
very effectively carried out. Therefore, the 
accumulated doses received by those who 
developed leukemia may have been much 
higher than the 750 rems mentioned above. 
Qn the other hand, since most of the exposure 
of these radiologists resulted from diagnostic 
procedures carried out with low voltage X-rays, 
the lifetime dose in the blood-forming organs 
may have been lower than 750 rems even if the 
skin dose, especially in some parts of the body 
was much higher. The mechanism of leukemia 
induction by radiation is not known. It may 
be postulated that if the dose is lower than a 
certain threshold value no leukemia is produced. 
In this case it would be necessary to estimate 
the threshold dose and to make allowances for 
recovery, if any. There is not sufficient in- 
formation to do this, but caution would suggest 
that an accumulated dose of 750 rems might 
exceed the threshold. The most conservative 
approach would be to assume that there is no 
threshold and no recovery, in which case even 
low accumulated doses would induce leukemia 
in some susceptible individuals, and _ the 
incidence might be proportional to the 
accumulated dose. The same situation exists 
with respect to the induction of bone tumors 
by bone-seeking radioactive substances. 

(6) Presently available longevity studies differ 
as to whether there is a statistically significant 
life shortening in radiologists as compared to 
other specialists presumably not occupationally 
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exposed to radiation. However, in mammals 
chronically exposed at different daily doses a 
definite effect on longevity becomes clearly 
apparent at the higher daily doses. If extra- 
polation to lower daily doses, and then to man, 
is justified, it may be concluded that occupa- 
tional exposure at presently accepted permissible 
limits may entail some life shortening. This 
effect may be interpreted as a slight acceleration 
of the natural aging process. 

7) The effects just discussed illustrate the 
two different types of possible long-term somatic 
effect that must be considered 
permissible limits of exposure. 
leukemia 


in setting up 
The first type 
is a serious effect occurring in some 
individuals and, therefore, the aim of protection 
would be to reduce the incidence to the lowest 
practical limit. The second type (life shortening) 
is presumably an effect on every individual and, 
therefore, the aim of protection would be to 
reduce the degree of effect to the lowest practical 
value. The definition of permissible dose has 
been changed to include explicitly these two 
types of possible effect. 

8) Genetic effects manifest themselves in the 
descendants of exposed individuals. The injury, 
when it appears, may be of any degree of 
severity from inconspicuous to lethal. A slight 
injury will tend to occur in the descendants for 
many generations, whereas a severe injury will 
be eliminated rapidly through the early death 
of the individual carrying the defective gene. 
Thus the sum total of the effect caused by a 
defective gene until it is eliminated may be 
considered to be roughly the same. The main 
consideration in the control of genetic damage 
apart from aspects of individual misfortune) is 
the burden to society in future generations 
imposed by an increase in the proportion of 
individuals with deleterious mutations. From 
this point of view it is immaterial in the long 
run whether the defective genes are introduced 
into the general pool by a few individuals who 
have received large doses of radiation, or by 
many individuals in whom smaller doses have 
produced correspondingly fewer mutations. 
However, even in this case it is desirable to 
limit the dose received by an individual. 

9) In view of the foregoing, recommenda- 
tions are made in this report in terms of 
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maximum permissible doses for individuals and 
for population groups. In either case limits 
are set on the basis of dose accumulated over 
a period of years rather than in terms of a 
weekly dose that could be received for an 
indefinite period of time. The concept of 
limiting the accumulated dose was introduced 
by the Commission at its 1956 meeting in 
Geneva. The limitation of accumulated dose 
suggested at the time corresponds roughly to 
a three-fold reduction in weekly dose, for 
example, in the case of whole body occupational 
exposure when the exposure takes 
approximately at a constant rate. 

10) In practice the problem of chief concern 
is chronic exposure either at low dose rates 
or by intermittent small doses. Under these 
conditions it is reasonable to assume that the 
dose accumulated over a period of years is 
the controlling factor, provided the intermittent 
doses are sufficiently small. Thus, in addition 
to limiting the accumulated dose it is necessary 
to limit the magnitude of a single dose (that is, 
a dose received in a short 


place 


interval of time). 
Previously a single exposure equal to the 
maximum permissible weekly dose (‘seven 
consecutive days’’) was permitted. Following 
the same pattern, the single dose limit for 
occupational exposure recommended in the 
present report is expressed in terms of the 
maximum permissible dose accumulated in a 
period of “13 consecutive weeks”. The recom- 
mended value for the relevant organ (e.g. 3 
rems for the blood-forming organs) has been 
made as high as it appears prudent, in the light 
of present knowledge. The stipulation of any 
13 consecutive weeks has been made to make sure 
that operations are carried out in such a way 
that intermittent doses approximating the 
full 13 week quota do not occur at short 
intervals. 

(11) In the recommendations published in 
1955 maximum permissible limits were set on 
the basis of doses received by certain organs 
and certain serious late effects known to occur 
in them with sufficiently large doses. Provisions 
were made by means of an arbitrary ‘“‘dose 
distribution curve’’ (in the report of Committee 
I) to limit the dose in other organs and tissues. 
This was made necessary by the adoption of a 
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maximum permissible dose for the skin twice 
as large as that for the blood-forming organs 
with an assumed effective depth of 5 cm). In 
the present report separate recommendations 
are made for three groups of organs or tissues: 

(a) Blood-forming organs, gonads and lenses 
of the eyes. 

(b) Skin and thyroid gland. 

(c) All other organs or tissues, specifically as 
regards exposure essentially limited to the 
organ or tissue in question. 

(12) For the blood-forming organs, gonads 
and the lenses of the eyes the limits for occupa- 
tional exposure are set in terms of the dose 
accumulated at various ages, according to the 
formula D = 5(N — 18), where D is the dose 
in rems and N is the age in years, with the 
additional stipulation that the dose accumulated 
during any 13 consecutive weeks shall not exceed 
3 rems. 

(13) For the skin and the thyroid gland the 
limit for occupational exposure is set in terms 
of the dose accumulated during any 13 con- 
secutive weeks, and the recommended value is 
8 rems. This is derived from an average of 0.6 
rem/week (the maximum permissible weekly 
dose formerly recommended for the skin of the 
whole body) which in 13 weeks amounts to 7.8 
rems, and the nearest whole number is used to 
avoid the implication of greater accuracy than 
is warranted by present knowledge. The limit 
for the dose in these tissues accumulated in | 
year is (0.6 x 50) = 30 rems. It should be 
noted that the new recommendation refers to 
the dose in the skin itself, irrespective of the 
dose distribution in the subcutaneous tissues. 
Therefore, the comparison should be made with 
the previous recommendation for exposure to 
radiation of very low penetrating power, for 
which the recommended limit was 1.5 rem/week. 
Accordingly, in this case also a reduction has 
been made in the accumulated dose, but the 
single exposure limit has been increased from 
1.5 to 8 rems. This should provide more 
flexibility in practice than was possible formerly. 

(14) For all organs and tissues of the body 
except the blood-forming organs, the gonads 
and the lenses of the eyes, the limit for occupa- 
tional exposure is set in terms of the dose 
accumulated during any 13 consecutive weeks. 
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With the exception of the skin, the pertinent 
practical cases in this category relate to exposure 
from internal sources essentially limited to 
individual organs or tissues. The following 
points require consideration. Whereas in the 
case of the blood-forming organs, the gonads, 
the lenses of the eyes and the skin, the objective 
of protection is to prevent or minimize definitely 
known types of injury, in the case of other 
organs the type of injury is not known. (Bone 
constitutes the only exception, in which case 
the relevant injury is cancer and permissible 
limits may be set on the basis of data furnished 
by human subjects who accumulated radium 
in their skeletons.) Possibly, radiation in 
sufficient dosage may increase the incidence 
of cancer in one of these organs (e.g. the thyroid 
gland) or it may accelerate aging of the organ. 
In the absence of factual data, it was deemed 
prudent in earlier recommendations of the 
commission to set the maximum permissible 
limit for these organs, when irradiated by 
internal sources, as low as that for the more 
sensitive organs such as the gonads, that is, 
0.3 rem/week. When the exposure is essentially 
limited to one organ because of the more or less 
selective accumulation of a certain radioactive 
isotope therein, it is obvious that this limit 
embodies a factor of safety not present when 
the whole body is exposed at the same permissible 
limit. For this reason and the fact that none 
of these organs is known to be as sensitive as 
the blood-forming organs, the gonads and the 
lenses of the eyes, the Commission has decided 
to retain the previously recommended maximum 
permissible dose of 0.3 rem/week for each organ 
singly (with some exceptions noted in the report 
of Committee II). However, the limit is now 
expressed in terms of 13 consecutive weeks, 
which makes it 4 rems, in round figures, with 
an annual accumulated dose of 15 rems. 
Committee II has made the necessary adjust- 
ments to conform with the lower permissible 
limits now recommended for some organs and 
for what may be regarded as constituting 
“whole body” exposure (e.g. isotopes distributed 
throughout the body, or several isotopes present 
simultaneously, each concentrating significantly 
in a different organ). 

(15) The Commission has given particular 
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attention to the difficult problem of setting 
permissible limits for exposure of persons in 
the neighborhood of radiation installations. 
The chief obstacle is the almost complete lack 
of knowledge of the deleterious effects that may 
result from low level exposure starting at con- 
ception and continuing throughout life. It is 
reasonable to expect a more marked effect than 
in the case of exposure starting after the 
individual has reached maturity (for one thing, 
because the period of exposure is longer), but 
it is very difficult to decide what allowance to 
make. Guidance could be obtained from suit- 
able experiments carried out with mammals and 
it is hoped that such studies will be undertaken 
soon in some laboratories. In the meantime 
The Commission recom- 
mends that provisions be made in a controlled 
area or areas to make sure that under normal 
operating conditions no child residing outside 
such controlled areas, receive more than 0.5 
the appropriate organs) from 
radiation or radioactive material originating in 


caution is in order. 


rem/year (in 


the controlled area or areas. In practice it may 
be expected that while fluctuations in exposure 
rate would occur, they would not be such as to 
require special limitations. It will be noted that 
this is one tenth of the lowest annual dose in any 
organ permitted for occupational exposure. It 
includes contributions made by external and 
internal but does not include doses 
contributed by natural background radiation 
or medical procedures. 

(16) Special groups of adults in the vicinity 
of a controlled area are permitted to receive 
larger annual doses in the gonads, the blood- 
forming organs and the lenses of the eyes, by a 
factor of three (i.e. 1.5 rems). No biological 
significance should be attached to the magnitude 
of this factar, since present radiobiological in- 


sources 


formation is grossly inadequate in this respect. 
The value recommended (1.5 rems/year) is one 
tenth of the former maximum _ permissible 
annual dose for occupational exposure, on the 
basis of 0.3 rem/week in the most sensitive 
organs. (See also paragraphs 54, 56 and 57.) 

(17) Planning for the future expansion of 
nuclear energy programs and the more extensive 
uses of radiation, requires measures intended to 
protect whole populations. Genetic damage is 
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of greatest concern in this regard. The problem 
has been discussed by various national and inter- 
national groups and tentative suggestions have 
been made. The Commission considered the 
problem at its 1956 meeting and later issued a 
statement in general terms. However, recom- 
mendations in quantitative terms are needed in 
the design of power plants and other radiation 
installations and particularly in making plans 
for disposal of radioactive waste products. It is 
of the utmost importance in this connection to 
make sure that nothing is done now that may 
prove to be a serious hazard later, which cannot 
be corrected at all or will be very expensive to 
correct. The Commission is aware of the fact 
that a proper balance between risks and benefits 
cannot yet be made, since it requires a more 
quantitative appraisal of both the probable 
biological damage and the probable benefits 
than is presently possible. Furthermore, it must 
be realized that the factors influencing the 
balancing of risks and benefits will vary from 
country to country and that the final decision 
rests with each country (insofar as operations 
within one country do not affect other countries). 

(18) The Commission wishes to point out that 
it is important to assign quotas of a maximum 
permissible genetic dose to the different modes 
of exposure, in order to make sure that those 
responsible for the control of exposure in one 
category do not take up a disproportionate 
share of the permissible total in their planning. 
However, at this time it is deemed best not to 
assign rigid quotas. As a tentative guide an 
illustrative apportionment is appended to para- 
graph 65. 

(19) Briefly, the suggested limit for the 
genetic dose was arrived at in the following 
manner: Estimates made by different national 
and international scientific bodies indicate that 
a per capita gonad dose of 6-10 rems accumu- 
lated from conception to age 30 from all man- 
made sources, would impose a considerable 
burden on society due to genetic damage, but 
that this additional burden may be regarded as 
tolerable and justifiable in view of the benefits 
that may be expected to accrue from the 
expansion of the practical applications of 
“atomic energy”. There is at present con- 
siderable uncertainty as to the magnitude of 
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the burden (see for example the report of the 
United Nations Scientific Committee on the 
Effects of Atomic Radiation) and, therefore, it 
is highly desirable to keep the exposure of large 
populations at as low a level as practicable, 
with due regard to the necessity of providing 
additional sources of energy to meet the demands 
of modern society. A genetic dose of 10 rems 
from all man-made sources is regarded by most 
geneticists as the absolute maximum and all 
would prefer a lower dose. In some countries 
the genetic dose from medical procedures has 
been estimated to be about 4.5 rems (see 
Report of Joint Study Made by ICRP-ICRU for the 
U.N. Scientific Commitiee). Therefore, if the limit 
for the genetic dose from all man-made sources 
were set at 6 rems, the contribution from all 
sources other than medical procedures, would 
be limited to 1.5 rems in these countries. This 
would impose unacceptable restrictions on these 
countries. Accordingly, as a matter of practical 
necessity the Commission recommends that 
medical exposure be considered separately and 
that it be kept as low as is consistent with the 
necessary requirements of modern medical 
practice. The joint study of ICRP-ICRU 
indicates that careful attention to the protection 
of the gonads would result in a considerable 
reduction of the genetic dose due to medical 
procedures without impairment of their value. 
In view of these considerations the Commission 
suggests a limit of 5 rems for the genetic dose 
from all man-made sources of radiation and 
activities, except medical procedures. 

20) At the present time the contribution to 
the genetic dose from all man-made sources 
other than medical procedures) is small. With 
careful planning the rate of increase can be kept 
under control and the ultimate value of this 
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contribution may never reach the suggested 
limit of 5 rems. Since the genetic dose from 
medical exposure in most countries is much 
lower than 4.5 rems and since in those countries 
in which it is high efforts are being made to 
reduce it, the total genetic dose from all man- 
made sources actually received by the world 
population may be expected to be considerably 
less than 10 rems, perhaps even less than 6 rems 
in the foreseeable future. Furthermore, if a 
thermonuclear reaction can be utilized as a 
source of power, the problem of radiation 
protection may be greatly simplified. 

(21) The Commission is aware that compli- 
ance with the new recommendations may entail 
structural changes in some existing installations 
and/or changes in operative procedures. Since 
in fact the new recommendations are more 
restrictive because of the greater emphasis put 
on the dose accumulated over a long period of 
time, it is not essential that such changes be 
made immediately, although it is obviously 
desirable. As a practical guide it is suggested 
that the transition period during which the 
necessary changes would be made, should not 
exceed five years. 

22) The Commission wishes to point out 
again that the setting up of maximum per- 
missible limits of occupational and non- 
occupational exposure (especially the latter) 
requires quantitative information not yet avail- 
able about the risks and benefits of an expanded 
use of “‘atomic energy”. For this reason the 
Commission will be glad to receive factual data 
and suggestions from those concerned with the 
production or utilization of ionizing radiation, 
so that as much pertinent information as possible 
may be available to it in its future deliberations. 


B. BASIC CONCEPTS 


Osyjectives OF RADIATION 
PROTECTION 
(23) Exposure to ionizing radiation can result 
in injuries that manifest themselves in the ex- 
posed individual and in his descendants: these 
are called somatic and genetic injuries respec- 
tively, 


(24) Late somatic injuries include leukemia 


and other malignant diseases, impaired fertility, 
cataracts and shortening of life. Genetic injuries 
manifest themselves in the offspring of irradiated 
individuals, and may not be apparent for many 
generations. Their detrimental effect can spread 
throughout a population by mating of exposed 


individuals with other members of the popula- 
uuon. 
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(25) The objectives of radiation protection 
are to prevent or minimize somatic injuries and 
to minimize the deterioration of the genetic 
constitution of the population. 


CriticAL ORGANS AND TISSUES 

(26) The organs and tissues of the body 
exhibit varying degrees of radiosensitivity, and 
it is therefore necessary, for purposes of protec- 
tion, to consider their radiosensitivity with 
respect to specific functions as well as the doses 
they receive. When this is done, some organs 
and tissues assume a greater importance, 
according to the circumstances under which 
they are irradiated. They are then said to be 
critical. 

(27) In the case of more or less uniform 
irradiation of the whole body, the critical tissues 
are those tissues of the body that are most radio- 
sensitive with respect to the ability of carrying 
out functions essential to the body as a whole. 
In this report these are taken to be the blood- 
forming organs, the gonads, and the lenses of 
the eyes. In previous reports the skin was listed 
as a critical organ in the case of whole body 
exposure. The presentation of the recommenda- 
tions in the present report is simplified by not 
designating the skin as a critical organ. 

28) In the case of irradiation more or less 
limited to portions of the body, the critical tissue 
is that tissue most likely to be permanently 
damaged either because of its inherent radio- 
sensitivity, or because of a combination of 
radiosensitivity and localized high dose. 


PermissisLe Dose 


29) Any departure from the environmental 
conditions in which man has evolved may entail 
a risk of deleterious effects. It is therefore 
assumed that long continued exposure to ioniz- 
ing radiation additional to that due to natural 
radiation involves some risk. However, man 
cannot entirely dispense with the use of ionizing 
radiations, and therefore the problem in practice 
is to limit the radiation dose to that which 
involves a risk that is not unacceptable to the 
individual and to the population at large. This 
is called a “‘permissible dose”’ 

(30) The permissible dose for an individual is 
that dose, accumulated over a long period of 
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time or resulting from a single exposure, which, 
in the light of present knowledge, carries a 
negligible probability of severe somatic or 
genetic injuries; furthermore, it is such a dose 
that any effects that ensue more frequently are 
limited to those of a minor nature that would 
not be considered unacceptable by the exposed 
individual and by competent medical authorities. 

(31) Any severe somatic injuries (e.g. 
leukemia) that might result from exposure of 
individuals to the permissible dose would be 
limited to an exceedingly small fraction of the 
exposed group; effects such as shortening of 
life span, which might be expected to occur 
more frequently, would be very slight and 
would likely be hidden by normal biological 
variations. The permissible doses can therefore 
be expected to produce effects that could be 
detectable only by statistical methods applied 
to large groups. 

(32) The permissible dose to the gonads for 
the whole population is limited primarily by con- 
siderations with respect to genetic effects (see 
paragraphs 58-65). 


Carecories oF Exposure 


(33) These recommendations are designed to 
limit not only somatic but also genetic effects; 
it is therefore necessary to reduce as much as 
possible the dose to the population as a whole, 
as well as to the individual. In general, doses 
resulting from all sources of ionizing radiation 
should be considered in the appraisal of possible 
biological damage. However practical considera- 
tions make it necessary to consider separately 
the doses resulting from two categories of 
exposure, namely: 

(a) Exposure to natural background radiation. 

(b) Exposure resulting from medical proce- 

dures. 

(34) Natural background radiation varies 
considerably from locality to locality and the 
doses it contributes to the various organs are 
not well known. If maximum permissible limits 
recommended by the Commission included 
background radiation, the allowable contribu- 
tion from man-made sources—which are the 
only ones that can be controlled—would be 
uncertain and would have to.be different for 
different localities. Accordingly, doses resulting 
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from natural background radiation are excluded 
from all maximum permissible doses recom- 
mended in this report. 

(35) In medical procedures, exposure of the 
patient to primary radiation is generally limited 
to parts of the body, but the whole body is 
exposed to some extent to stray radiation. The 
contributions to the doses in various organs and 
the part played in the over-all effects on the 
individual are practically impossible to evaluate 
at the present time. The Commission recognizes 
especially the importance of the gonad doses 
resulting from medical exposure and_ the 
attendant genetic hazard to the population. 
Accordingly, it recommends that the medical 
profession exercise great care in the use of 
ionizing radiation in order that the gonad dose 
received by individuals before the end of their 
reproductive periods be kept at the minimum 
value consistent with medical requirements. 
However, individual doses resulting from 
medical exposure are excluded from all maxi- 
mum permissible doses recommended in this 
report. 

(36) The recommendations cover the follow- 
ing categories of exposure. In principle both 
the exposure of individuals and averages over the 
whole population have to be considered, but 
recommendations with regard to individual 
exposure are given only for the groups A and B. 

A. Occupational exposure. 

B. Exposure of special groups : 

(a) Adults who work in the vicinity of 
controiled areas (see paragraphs 71 
and 72), but who are not themselves 
employed on work causing exposure 
to radiation. 

(b) Adults who enter controlled areas 
occasionally in the course of their 
duties, but are not regarded as radiation 
workers. 

(c) Members of the public living in the 
neighborhood of controlled areas. 

C. Exposure of the population at large. 

D. Medical exposure. 


Occupational exposure 

(37) Exposure of an individual who normally 
works in a controlled area constitutes occupa- 
tional exposure. Maximum permissible doses 
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are set for the individuals in the small portion 
of the population that can be occupationally 
exposed (paragraphs 46-52). The contribution 
from this group to the genetic dose to the 
population as a whole is discussed in paragraph 65. 


Exposure of special groups 

(38) Persons who only occasionally enter a 
controlled area and persons who work or reside 
in the vicinity of a controlled area may be 
exposed to radiation originating in the con- 
trolled area. They constitute groups that may 
include children and pregnant women as well 
as individuals subject to other hazards, and may 
in total constitute a large fraction of the whole 
population. For these reasons the maximum 
permissible dose to these persons as individuals 
is set lower than for persons occupationally 
exposed (paragraphs 53-57). The contribution 
from these groups to the genetic dose to the 
whole population is discussed in paragraph 65. 


Exposure of the population at large 


(39) Members of the population at large may 
be exposed to radiation that cannot be related 
to any specific controlled area; e.g. exposure 
from environmental contamination and widely 
distributed radiation sources such as wrist- 
watches, TV-sets and various applications of 
radioactive materials to be expected as a result 
of future expansion in the atomic energy field. 
As such exposure is not easily controlled, it will 
be impossible to ensure that a recommended 
maximum permissible individual dose is not 
exceeded in any single case. Where large 
numbers are involved, it will not be possible 
to examine the habits of every individual. A 
reasonable procedure would be to study a 
sample of the group involved and to set the 
environmental level so that no individual in 
the sample receives any excessive exposure. 
There will always remain the possibility that 
someone of grossly different habits from those 
in the observed sample may receive a higher 
dose than the maximum in the sample. 

(40) In order to facilitate planning for the 
anticipated increased uses of nuclear energy and 
other sources of radiation, it is desirable at this 
time to recommend a maximum for the genetic 
dose to the population (paragraph 64); this 
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maximum will determine what average gonad 
exposure could be allowed. Part of the recom- 
mended maximum genetic dose will have to be 
used for exposure of groups such as A and B 
and for medical exposure. The proper appor- 
tionment for exposure of the population at large 
must allow for both internal and external 
exposure (paragraph 65). 


Medical exposure 

(41) No recommendations are given with 
regard to the dose to the individual from medical 
exposure. (The contribution of medical ex- 
posure to the genetic dose is discussed in 
paragraphs 69-70.) 


Repuction in Maximum PermissisLe Dose 

(42) The new recommendations were intro- 
duced partly with the intention of limiting the 
genetically significant radiation exposure (see 
paragraph 63) of the population, and partly to 
limit the probability of somatic injury by reduc- 
ing the lifetime dose. This reduction does not 
result from positive evidence of damage due to 
the use of the earlier permissible dose levels, 
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but rather is based on the concept that biological 
recovery may be minimal at such low dose 
levels. 


Time INTERVAL OVER WHICH Dose 
Is TO BE ASSESSED 


(43) The maximum permissible weekly doses 
recommended by the Commission ia 1950 have 
been replaced by limits for the doses received 
over longer periods of time (paragraphs 47-49). 
In the case of occupational exposure the 
maximum permissible dose that may be ac- 
cumulated at a certain time depends on the age 
of the worker. The dose to individuals in the 
population at large, or in special groups other 
than occupational, may be accumulated at a 
rate that is determined by a maximum 
permissible annual dose. The genetic dose to 
the whole population is assessed over the period 
between conception of the individual and 
conception of each child of the individual. 
(See paragraph 63 for method of evaluation.) 

(44) These extended periods of time allow 
for some flexibility in the way in which radiation 
exposure may be received, and at the same time 
provide what is considered to be adequate 
protection for each group of the population. 


C, MAXIMUM PERMISSIBLE DOSES 


GENERAL 


(45) It is emphasized that the maximum 
permissible doses recommended in this section 


are maximum values; the Commission recom- 


mends that all doses be kept as lowas practicable, 
and that any unnecessary exposure be 
avoided. 


EXPOSURE OF INDIVIDUALS 


OccuPATIONAL ExPosuRE 


(46) In any organ or tissue, the total dose due 
to occupational exposure shall comprise the dose 
contributed by external sources during working 
hours and the dose contributed by internal 
sources taken into the body during working 
hours. It shall not include any medical exposure 
or exposure to natural radiation. 


Exposure of the gonads, the blood-forming organs and 
the lenses of the eyes 


(47) The maximum permissible total dose 


accumulated in the gonads, the blood-forming 
organs and lenses of the eves at any age over 18 
years shall be governed by the relation 


D = 5(N — 18) 


where D is tissue dose in rems and N is age 
in years. 

(48) For a person who is occupationally 
exposed at a constant rate from age 18 years, 
the formula implies a maximum weekly dose 
of 0.1 rem. It is recommended that this value 
be used for purposes of planning and design. 
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Rate of dose accumulation 


(49) To the extent the formula permits, an 
occupationally exposed person may accumulate 
the maximum permissible dose at a rate not in 
excess of 3 rems during any period of 13 con- 
secutive weeks (i.e. in no 13 consecutive weeks 
shall the dose exceed 3 rems). If necessary, the 
3 rems may be received as a single dose, but as 
the scientific knowledge of the biological effects 
of differing dose rates is scant, single doses of 
the order of 3 rems should be avoided as far 
as practicable. 


Application to special cases 

50) Setting permissible limits of exposure in 
terms of the dose accumulated up to a given age 
introduces certain practical complications. 
Thus, some workers (previously exposed at 
levels within the then permissible limits) may 
have already accumulated a dose in excess of 
the maximum permitted by the formula. There 
are also special cases in which exceptions in the 
application of the formula may be desirable for 
practical reasons and are justifiable within the 
context of paragraph 42. The following recom- 
mendations are intended to provide guidance 
on administrative policy, which may well vary 
according to circumstances at the local level. 
It should be noted that this situation will 
obtain only during a relatively short transition 
period. ) 

(Sla) Previous exposure history unknown. When 
the previous occupational exposure history of 
an individual is not definitely known, it shall 
be assumed that he has already received the 
full quota permitted by the formula. 

(Slb) Persons exposed in accordance with the 
former maximum permissible weekly dose. Persons 
who were exposed in accordance with the 
former maximum permissible weekly dose of 
0.3 rem and who have accumulated a dose 
higher than that permitted by the formula, 
should not be exposed at a rate higher than 5 
rems in any one year, until the accumulated 
dose at a subsequent time is lower than that 
permitted by the formula. 

(Sle) Persons starting work at an age of less than 
18 years. When a person begins to be occupa- 
tionally exposed at an age of less than 18 years, 
the dose shall not exceed 5 rems in any one year 
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under age 18, and the dose accumulated to age 
30 shall not exceed 60 rems. (The minimum age 
at which occupational exposure is legally 
permitted is lower than 18 years in some 
countries. ) 

(Sld) Accidental high exposure. An accidental 
high exposure that occurs only once in a lifetime 
and contributes no more than 25 rems shall be 
added to the occupational dose accumulated up 
to the time of the accident. If the sum then 
exceeds the maximum value permitted by the 
formula, the excess need not be included in 
future calculations of the person’s accumulated 
dose. Accidental exposure to doses higher than 
25 rems must be regarded as being potentially 
serious, and shall be referred to competent 
medical authorities for appropriate remedial 
action and recommendations on subsequent 
occupational exposure. This is intended as an 
administrative guide to permit the continuation 
of work with radiation, following a bona fide 
accident (“‘once in a lifetime”’), in cases in which 
interruption of such work, or curtailment of 
exposure, would handicap the individual in the 
pursuit of his career. 

(Sle) Emergency exposure. Emergency work 
involving exposure above permissible limits 
shail be planned on the basis that the individual 
will not receive a dose in excess of 12 rems 
This shall be added to the occupational dose 
accumulated up to the time of the emergency 
exposure. Ifthe sum then exceeds the maximum 
value permitted by the formula, the excess shall 
be made up by lowering the subsequent 
exposure rate so that within a period not 
exceeding 5 years, the accumulated dose will 
conform with the limit set by the formula. 
Women of reproductive age shall not be 
subjected to such emergency exposure. 


Exposure of single organs other than the gonads, the 
blood-forming organs and the lenses of the eyes 


(52) For exposure that is essentially restricted 
to portions or single organs of the body, with 
the exception of the gonads, the blood-forming 
organs and the lenses of the eyes, a higher dose 
than the one derived from the formula D = 
5(N — 18) is permitted. The following recom- 
mendations are made. 

(52a) A maximum dose of 8 rems/13 weeks for 
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the skin.* The earlier recommended weekly 
maximum doses for exposure of the skin, namely 
0.6 rem in connection with a whole body 
exposure and 1.5 rems for exposure with radia- 
tion of very low penetrating power, have been 
replaced by the recommendation that the dose 
in the skin, accumulated over any 13 consecutive 
weeks, shall not exceed 8 rems. This recom- 
mendation now applies to all exposure of the 
skin, except the skin of the hands and forearms, 
feet and ankles. As the 8 rems are derived from 
an average of 0.6 rem/week, the annual dose for 
a 50 week year is limited to 30 rems. 

52b) A maximum dose of 20 rems/13 weeks for 
the hands and forearms, feet and ankles. The earlier 
recommended weekly maximum of 1.5 rems for 
exposure of hands and forearms, feet and ankles 
has been replaced by the recommendation that 
the dose accumulated over any 13 consecutive 
weeks shall not exceed 20 rems. This recom- 
mendation applies to all tissues of the above- 
mentioned extremities. As the 20 rems are 
derived from an average of 1.5 rems/week, the 
annual dose for a 50 week year is limited to 75 
rems. 

(52c) A maximum dose of 4 rems/13 weeks for 
limited exposure of internal organs other than the 
thyroid, the gonads and the blood-forming organs. 
In the case of internal organs, limited exposure 
originates almost exclusively from radioisotopes 
within the body. As most planning of release 
of radioactive isotopes to the air and water 
supplies in controlled areas is made under 
conditions where occupational groups rather 
than single individuals are exposed, a formula 
corresponding to the one given in paragraph 47 
cannot in general be applied to internal 
exposure. An average of 0.3 rem/week in the 
organ of interest (with some exceptions noted in 
the report of Committee II) is expected to be 
maintained under equilibrium conditions if the 
concentration in air or water of the relevant 
isotope is kept at levels given in the tables in 
the report of Committee II. Variations of the 
dose rate will occur in practice, and are per- 
missible, provided that the dose accumulated 
over any 13 consecutive weeks does not exceed 


* This also applies to the thyroid, see report of Com- 
mittee II. 
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4 rems. As this maximum is derived from a 
weekly average of 0.3 rem, the annual dose for 
a 50 week year is limited to 15 rems. 
(52d) Whole body exposure from uptake of several 
radioisotopes. When the radigactive isotopes in 
a mixture are taken up by several organs and 
the resultant tissue doses in such organs are of 
comparable magnitude, the combined exposure 
is considered to constitute essentially whole body 
exposure. Accordingly, the permissible levels of 
exposure will be those applicable to the gonads, 
the blood-forming organs and the lenses of the 
eyes. 
Exposure OF SpeciaL Groups 

(53) The total maximum permissible indi- 
vidual dose shall consist of the sum of the doses 
contributed by both external and _ internal 
sources. It shall not include any medical 
exposure or exposure to natural radiation. 


Total annual dose to the gonads, the blood-forming 
organs and the lenses of the eyes 

54) For any individual in the groups B(a) 
and B(b) (see paragraph 36), the total annual 
dose, including contributions from external and 
internal sources, to the gonads, the blood- 
forming organs and the lenses of the eyes, 
due to operations within the controlled area 
shall not exceed 1.5 rems, nor shall the contribu- 
tion from a mixture of isotopes whose combined 
exposure constitutes essentially whole body 
exposure, make the total annual dose exceed 
1.5 rems. There is an exception in the case of 
the skin and the thyroid where an annual 
maximum of 3 rems is allowed. 

(55) The group B(c) differs from the groups 
B(a) and B(b) in that it contains children 
for whom it is considered that a lower figure, 
namely 0.5 rem/year (in the gonads, the blood- 
forming organs and the lenses of the eyes), 
should apply. Accordingly the presence of 
children in the group B(c) will require the 
use of a value of 0.5 rem/year for this group 
for purposes of planning and design. 


Internal exposure of single organs 


(56) The individual maximum _ permissible 
annual dose will not be exceeded from internal 
exposure of any single organ, if the release of 
radioactive material is planned on the basis 
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of 5 of the maximum permissible concentration 
(MPC) in air or water as given for continuous 
occupational exposure (‘168-hour week’’) in 
the tables in the report of Committee II. 


Whole body exposure from uptake of several radio- 
isotopes applicable to group B(c) 

57) When the radioactive isotopes in a 
mixture are taken up by several organs in such 
a way that the combined exposure constitutes 
essentially whole body exposure, a reduction 
of the maximum permissible concentrations 
based on the exposure of single organs (see 
report of Committee II) becomes necessary. 
The reduction should take into account the 


EXPOSURE OF 
GENERAL 

58) Proper planning for nuclear power 
programs and other peaceful uses of atomic 
energy on a large scale requires a limitation of 
the exposure of whole populations, partly by 
limiting the individual doses and partly by 
limiting the number of persons exposed. 

59) ‘This limitation necessarily involves a 
compromise between deleterious effects and 
social benefits. Consideration of genetic effects 
plays a major role in its evaluation. The 
problem has been discussed extensively in 
recent years and suggestions have been made 
by different national bodies. The Commission 
is aware of the fact that a proper balance between 
risks and benefits cannot yet be made, since 
it requires a more quantitative appraisal of the 
probable biological damage and the probable 
benefits than is presently possible. Furthermore, 
it must be realized that the factors influencing 
the balancing of risks and benefits will vary 
from country to country and that the final 
decision rests with each country. 

60) Because of the urgent need for guidance 
in this regard, the Commission in the following 
sections suggests an interim ceiling for the 
exposure of the whole population. The proposed 
level is essentially in accordance with suggestions 
by other scientific groups that have studied 
the problem and tried to evaluate the possible 
biological effects. It is felt that this level 
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number and importance of the organs in question 
and the contribution to whole body exposure 
made by radioactive material in the circulating 
blood and in organs other than those in which 
it is assumed to concentrate. In this case the 
total body is considered to be the critical organ 
and the MPC values for the individual radio- 
isotopes are reduced so that the MPC 
for the mixture corresponds to an average 
annual dose of 0.5 rem to the total body. For 
such mixtures of radioisotopes this is equivalent 
to a reduction in the MPC values of the 
individual radioisotopes in the mixture by a 
factor of } or less in addition to the factor of 75 
recommended in paragraph 56. 


POPULATION 


provides reasonable latitude for the expansion 
of atomic energy programs in the foreseeable 
future. It should be emphasized that the limit 
may not in fact represent the proper balance 
between possible harm and probable benefit, 
for reasons already mentioned. 

(61) On the assumption that the genetic 
effects are linearly related to the gonad dose and 
provided that no threshold dose exists, it is 
possible to define a population dose average 
that is relevant tg the assessment of genetic 
injury to the whole population (paragraphs 
62-63). In the case of somatic effects no such 
dose can easily be defined although the annual 
per capita dose to certain tissues or to the 
whole body may be relevant on the assumption 
of a non-threshold, linear dose-effect relation. 


Genetic Dose 


Assessment of genetic dose 


(62) The genetic dose to a population is the 
dose which, if it were received by each person 
from conception to the mean age of childbearing, 
would result in the same genetic burden to the 
whole population as do the actual doses received 
by the individuals. A permissible genetic dose 
is that dose, which if it were received by each 
person from conception to the mean age of 
childbearing, would result in an acceptable 
burden to the whole population. 
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(63) The genetic dose to a population can 
be assessed as the annual genetically significant 
dose multiplied by the mean age of child- 
bearing, which for the purpose of these recom- 
mendations is taken to be 30 years. The annual 
genetically significant dose to a population is 
the average of the individual gonad doses, each 
weighted for the expected number of children 
conceived subsequent to the exposure. 


Maximum permissible genetic dose 


(64) It is suggested that the genetic dose (see 
paragraph 63) to the whole population from all 
sources additional to the natural background 
should not exceed 5 rems plus the lowest 
practicable contribution from medical exposure. 
The background is excluded from the suggested 
value because it varies considerably ftom country 
to country. The contribution from medical 
exposure is considered separately for the same 
reason and also because the subject is being 
studied for the purpose of limiting such exposure 
to the minimum value consistent with medical 
requirements. 


Apportionment of genetic dose 


(65) The suggested maximum genetic dose 
of 5 rems in addition to the dose from medical 
procedures and natural background must not 
be used up by one single type of exposure. 
The proper apportionment of the total will 
depend upon circumstances which may vary 
from country to country, and the decision 
should therefore be made by national authorities. 


Addendum to paragraph 65 


(a) Illustrative apportionment. The Commission does 
not wish to make any firm recommendations as to 
the apportionment of the genetic dose of 5 rems but, 
for guidance, gives the following apportionment as 
an illustration. 


(A) Occupational exposure 1.0 rem 
(B) Exposure of special groups 0.5 rem 
(C) Exposure of the population at large 2.0 rems 

Reserve 1.5 rems 


(b) Fractions of population. Assuming that the ratio 
of the total population to the reproductive popula- 
tion is the same in all groups, the largest fraction (e) 
of the whole population that can be exposed to an 
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average annual dose Dj is given by the equation: 
e .30.D\ = Dj 


where Dj, is the apportionment of the genetic dose 
to the ith exposure group, and the average annual 
dose within the group can be expressed as a fraction 
of the maximum permissible individual annual dose; 
i.e. Di = F,Di. 

(c) Occupational exposure. Assigning 1.0 rem to 
occupational exposure would mean that 1.7 per 
cent of the whole population could accumulate the 
maximum permissible occupational gonad dose of 
60 rems by age 30. It is very unlikely that such a 
figure will be approached in the foreseeable future. 
At the present time, the number of persons occupa- 
tionally exposed in technologically developed 
countries is about 0.1-0.2 per cent of the population, 
and most of these persons receive doses which are 
considerably less than the maximum permissible 
doses. 

(d) Exposure of special groups. Since the contribution 
from the special groups is largely due to group B(c) 
an apportionment of 0.5 rem for the special groups 
would imply that about 3 per cent could be exposed 
to the maximum permissible individual annual 
gonad doses for these groups. The allowable size 
of these groups varies inversely with the average 
dose within the groups. Thus, if this dose were only 
10 per cent of the maximum individual doses, the 
groups could amount to 30 per cent of the whole 
population, which is very much larger than is 
likely to occur. 

(e) Exposure of the population at large. The apportion- 
ment of 2.0 rems (with a long-term reserve of 1.5 
rems for possible eventualities) for the genetic exposure 
of the population at large is intended for planning 
purposes in the development of nuclear energy 
programs (with the associated waste disposal 
problems) and more extensive uses of radiation 
sources. In the case of internal exposure, the 
radioisotopes of interest are those that contribute 
to the gonad dose directly (by local concentration) 
or indirectly (by radiation produced elsewhere in 
the body). In either case the maximum permissible 
concentrations in air and water of these isotopes 
recommended by Committee II for continuous 
occupational exposure (‘‘168-hour week’’) are based 
on an average yearly dose of 5 rems in the gonads or 
the whole body. If for these isotopes the average 
concentrations in public air and water supplies are 
lower than the values recommended for continuous 
occupational exposure by a factor of 1/100, the 
genetic dose to the population would amount to 
1.5 rems (5 1/100 rems/year in the gonads x 
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1.5 rems). In this case the contribution 


30 years 
from external sources should be limited to 0.5 rem 
in order not to exceed the total of 2 rems. 


Somatic Dose 

(66) No specific recommendations are made 
at this time as to the maximum permissible 
‘‘somatically”” relevant dose to the population. 
However, it is expected that the maximum 
permnissible limits of the individual total doses 
recommended in paragraphs 46-57 will keep 
the average dose in any tissue at such a level 
that the injuries that could possibly occur in 
a population would be well within acceptable 
limits. (See paragraph 31.) 

(67) In the case of external exposure of the 
whole body to penetrating radiation the restric- 
tion imposed by the genetic dose to the popula- 
tion automatically reduces the doses to internal 
organs below the individual maximum permissible 
annual doses recommended in paragraphs 
46-57. Thus the probability of somatic injury 
in these organs is considerably lower than 
indicated in paragraph 66. The same thing 
applies to internal exposure resulting from 
radioisotopes that directly or indirectly contri- 
bute to the gonad dose of a population. (See 
addendum to paragraph 65.) 

(68) There remain for further consideration 
those isotopes that concentrate in specific 
organs (other than the gonads). In view of the 
existing uncertainty as to the dose-effect 
relationships for somatic effects, it is suggested 
that for planning purposes the average concen- 
trations of such isotopes, or mixtures thereof, in 
air or water, applicable to the population at 
large, should not exceed one-thirtieth of the 
MPC values for continuous occupational 
exposure given in the report of Committee II. 


Mepicat Exposure 
(69) Estimates of the current annual genetic- 
ally significant dose from medical procedures in 
various countries were surveyed in a report of 
a joint study group of the ICRP and ICRU to 
the United Nations Scientific Committee on 
the Effects of Atomic Radiation. The United 
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Nations Scientific Committee gives the following 
summary statement in its 1958 report to the 
General Assembly: 

“The contribution made by medical pro- 
cedures to the radiation exposure of populations 
has only lately been estimated and has increased 
very rapidly in some countries in recent years, 
so that it is difficult to evaluate such genetic 
and somatic effects as are associated with an 
increasing employment of radiological pro- 
cedures in medicine. No information is yet 
available for prediction of the future trend of 
medical exposures. It is expected that improve- 
ments in equipment and techniques may 
considerably reduce individual exposures, but 
the ever-expanding use of X-rays may well 
increase the world population dose. Precautions 
of the type described by the International 
Commissions on Radiological Protection and 
on Radiological Units and Measurements 
should make possible such reduction of exposure 
to radiation as is without detriment to the 
medical value of these procedures.” 

(70) Reported values of the annual genetic- 
ally significant dose in various countries 
range up to about 150 mrems, corresponding 
to a genetic dose of 4.5 rems (from conception 
to age 30 years, averaged over the whole 
population). Even with the highest values 
reported (corresponding to the genetic dose of 
4.5 rems), the total genetic dose from all types 
of exposure would not exceed 10 rems if the 
apportionment for the contributions from other 
exposure sources than medical is not exceeded. 
There are indications that the highest levels of 
medical exposure reported could be reduced 
significantly by careful attention to techniques. 
On the other hand, the use of X-rays may 
increase, although probably to a lesser degree 
in the countries which now report the most 
extensive use. A certain allowance for medical 
exposure of populations must be made and may 
be made in the near future as the subject is 
being studied for the purpose of limiting such 
exposure to the minimum value consistent 
with medical requirements. 
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D. GENERAL PRINCIPLES REGARDING WORKING CONDITIONS 


RESPONSIBILITY 


The owner or the person in charge of a 
controlled area shall be responsible for the 
working conditions and for the instruction of 
all persons working in the area regarding 
hazards and methods of control. 
He shall be responsible for maintaining radiation 
levels outside the controlled area resulting from 
operations within the area so that exposures 
do not exceed the maximum permissible doses 
recommended in paragraphs 53-57. 

71) A controlled area shall be established 
where persons occupationally exposed could 
receive doses in excess of 1.5 rems/year. 

(72) A controlled area is an area in which 
the exposure of personnel to radiation or 
radioactive material is under the supervision 
of a radiation protection officer. 

(73) A radiation protection officer is one 
who has the knowledge and responsibility to 
apply appropriate radiation protection regula- 
tions. He may be the owner or the person in 
charge of the controlled area or he may be a 
technically competent person appointed by 
the above. 

(74) A qualified expert (or health physicist) 
is a person having the knowledge and training 
needed to measure ionizing radiations and to 
advise regarding radiation protection. The 
qualification should be of the type specified by 
a National Committee. 


radiation 


RaptiaTIOn SuRVEYs AND MONITORING 
Surveys prior to use of controlled areas 


(76) In those instances where the operations 
in a controlled area disturb or alter 
significantly the environment with respect to 
radiation hazards, adequate surveys should be 
made of the radioactivity of the air, soil, and 
water prior to the start of operations. This will 
provide a base line from which to judge the 
adequacy of radiation controls within the area. 

(77) During and after installation, appro- 
priate radiation surveys shall be made to ensure 
that the pertinent recommendaticns will be 
complied with when routine operations com- 
mence. Routine operations shall be deferred 
until such compliance is assured. 


may 


(78) When additional operations are planned 
in the area, a thorough survey should be made 
of the background radiation prior to the start 
of the new operations. This will aid in the 
identification of the operation responsible for 
any increase of the background radiation or 
the contamination in the area. 


Routine surveys and monitoring 


(79) Radiation surveys shall be made regu- 
larly, at a frequency dictated by the operations 
within the area, to determine the adequacy of 
safety procedures. This should include checks 
of the facilities, equipment (radiation warning 
devices, radiation shields, hoods, respirators, 
ventilating system etc.), and working techniques. 
When there is any reasonable probability of 
a radiation hazard existing, the vicinity of the 
controlled area should also be surveyed. 


Special surveys 
(80) Specific and detailed recommendations 
regarding radiation surveys applicable to some 


special cases will be given in the Reports of the 
Committees of ICRP. 


HEALTH SURVEILLANCE 
Pre-employment examination 


(81) All new personnel in radiation work 
shall have a pre-employment medical examina- 
tion. Notes should be made of the family 
history, of the previous occupational history, 
and of previous X-ray diagnostic examination 
or radiation therapy. The examination shall 
include a complete blood count, with determina- 
tion of erythrocyte and leukocyte levels and a 
differential white cell count. It should be 
recognized that the examination is directed 
toward determining the “normal” condition 
of the worker at the time of employment, and 
toward noting any abnormalities that might 
later be confused with radiation damage. 

(82) In cases where there has been previous 
occupational exposure, the total accumulated 
dose shall be recorded (see paragraphs 47-51) 
and any appropriate additional medical exami- 
nations performed. These should include 





rk 


ly 
Y> 
on 


all 


la- 


be 
ed 


on 


rht 


> 


us 


ted 


ni- 


ide 


RADIATION 


ophthalmological examinations, with particular 
reference to changes in the lens in cases of 
exposure to neutrons and to heavy particles, 
and examinations of skin and nails in the case 
of partial external irradiation and external 
contamination. 


Routine medical examinations 


(83) Medical examinations should be per- 
formed at a frequency depending upon the 
conditions of the occupational exposure. Blood 
counts, although they are a part of a medical 
examination, are not to be considered as a 
method of radiation monitoring. 

(84) Persons occupationally exposed to neut- 
rons and to heavy particles of significant 
penetration should have ophthalmological ex- 
aminations, with particular reference to changes 
in the lens. The frequency of the examination 
will depend upon the conditions of exposure. 


PERSONNEL MONITORING 


External radiation 

(85) Doses received as a result of occupational 
exposures shall be systematically checked with 
appropriate instruments to ensure that the 
maximum permissible doses are not exceeded 
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and to make it possible to keep individual 
cumulative dose records. 


Internal radiation 


(86) Tests should be performed to estimate 
the total body burden for workers who deal 
with unsealed radioactive isotopes that may 
give rise to levels of ingestion or inhalation in 
excess of the maximum permissible concentra- 
tions. Such tests should also be performed 
where radioisotopes may enter the body through 
the skin or through skin punctures and open 
wounds. These tests may require the monitoring 
of breath and excreta, and the direct determina- 
tion of the body burden by means of a total 
body monitor, according to circumstances. 
The radiation doses delivered to the appropriate 
organs or tissues should be calculated and noted 
on the personal record, and the permitted 
doses of external radiation should be adjusted 
to allow for the “internal” doses. 


Raptation Warntnc Devices 


(87) An appropriate form of warning shall 
be provided to indicate the existence of a 
radiation hazard, even if the hazard is of a 
temporary nature only. In the latter case the 
warning device should be removed when the 
hazard no longer exists. 
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Representative Price. The next witness will be Dr. Russell Morgan 
of Johns Hopkins University, consultant to the Public Health 
Service. 

Dr. Morgan ? 


STATEMENT OF DR. RUSSELL MORGAN,’ JOHNS HOPKINS UNIVER- 
SITY, CONSULTANT, U.S. PUBLIC HEALTH SERVICE, NATIONAL 
ADVISORY COMMITTEE ON RADIATION 


Dr. Morcan. My invitation came too late for me to have prepared 
testimony for you today, but I thought that it might be worthwhile, 
with your permisison, to review for a moment or two what the Public 
Health Service is doing and also what a committee composed of scien- 
tists within the United States—called together by the Surgeon Gen- 
eral of the Public Health Service—has been doing in the field of 
radiological health. 

Representative Price. Does the committee have an official name? 

Dr. Morcan. The committee is called the National Advisory Com- 
mittee on Radiation, and is directly responsible to the Surgeon Gen- 
eral. 

He called the committee together approximately a year ago for the 
first time, with the principal purpose of guiding him in matters con- 
cernings radiation safety and radiation control. This committee has 
been concerned with a number of assignments since that time, per- 
haps one of the more interesting of these being the planning of a 
‘radiological health program, for him. 

The committee has been hard at work on this and will be reporting 
its results shortly. 

I prefer not to go into specific details in regard to this work, but 
there are several points which have been raised by Lauriston Taylor 
this afternoon which perhaps deserve some further consideration in 
that they bear on a number of radiological health matters. 

I think it was fairly clear that frequently the basis of the radiation 
standards which are employed throughout the United States today is 
something in addition to sound scientific fact. Opinion, albeit good 
scientific opinion, frequently is the determining factor which guides 
the National Committee on Radiation Protection in its decisions. I 
think this is all to the good, except that, as Senator Anderson pointed 
out, there is a good deal of question as to whether or not we can con- 
tinue long in this framework. It is rather interesting that a review 
of the scientific studies in the radiation field, going on at the present 
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time throughout the United States, indicates that only a small portion 
of this research is focused directly at providing sound scientific data 
specifically for standards development. And I think this is one of the 
urgent things which are needed at this time. 

Certainly if one is to speak intelligently about compensation pro- 
grams, these programs must be based upon something which has just as 
much scientific fact associated with it as possible. Of course, I do not 
think the day will ever come when we have as firm a scientific basis 
for radiation standards as we would like, but I think that the point is 
quite evident that a concerted drive on this problem of providing scien- 
tific data on protection standards in addition to general scientific data 
is important. 

Now, to carry on through this theme: The previous testimony here 
today brought out the variability of the maximum permissible dose 
that has been set over the past few years. This tendency to lower the 
maximum permissible concentrations or maximum permissible dose 
levels has, as one would expect, created a number of problems. 

And again, Senator Anderson pointed his finger to a very specific 
one, namely, the relationship of maximum permissible concentration 
and fallout. 

I think that it is pretty well known that the levels of strontium 90 
in foods are rising, as a result of nuclear testing, and these levels are 
not too far away from the so-called maximum permissible concentra- 
tions in certain area. This raises immediately the question : What hap- 
pens if these levels in a particular community should pass the maxi- 
mum permissible concentration in a particular food? Because, here is 
a situation where you are not talking any longer about simple 
academics. You are speaking about something which will have a very 
profound and practical effect upon our community. I would suggest 
that if the day ever comes when the maximum permissible level, for 
example in milk, is exceeded, you will find two types of public reaction 
taking place in the population: There will be one group that will 
become fearful of what will happen at this point. In the other camp 
will be a group economically hurt by any drastic moves that might be 
taken in regard tothe handling of milk. ‘This group will take a critical 
look at radiation standards, and it will not take them long to deter- 
mine what you have already determined here, and that is that the 
scientific basis for many of these standards is not too firm. It will 
also be not too clear to them why they should be subjected to serious 
economic disturbance under these circumstances. 

You may be interested in the advice that the National Advisory 
Committee has given to the Surgeon General in his preparation for 
the day when this sort of circumstance might take place. There is 
ample scientific evidence to indicate that the biological effects of 

radiation progress upward from the zero dose level. There is a good 
deal of controversy as to how this progresses, whether it is a straight 
line function or w vhether it is an exponential function, or whether it 
is a sigmoid function, and so on. I do not think it is really very im- 
portant what the function is, as far as this principle is concerned. 
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The fact is that the biological effects become progressively greater 
in some sort of function as you start from the zero dose level. 

When one is dealing with low values, the biological effects may be 
expected to be quite small; when the dosage values become higher, one 
can expect more serious consequences; and when the doses become 
very high, even more serious consequences beyond that. 

It has seemed to us, on the Committee, that. the Surgeon General 
should proceed on this basis: That an intensive effort be made to set 


up ee models of what happens to radionuclides entering 
the body from fallout sources—biophysical models setting forth in 


as much detail as possible the several phenomena, metabolic and 
physiologic, which involve radionuclides when they enter the body— 
so that one can determine with a fair degree of precision, perhaps not 
as much as one would like but within the bounds of present scientific 
knowledge, the radiation dose received by such sensitive tissues as 
the gonads, the bone marrow, and so on. 

Having done that, the next move is to take values—known values, 
as far as they are available— of the biological effects of radiation, 
introduce them into their appropriate biophysical models and deter- 
mine the extent of the risk from doses received from the deposition 
of fallout products. Again, there, determinations are not likely to 
be as satisfactory as one would like, as you know, but one has to start 
somewhere. 

With this done, one may assess then the significance of the fallout 
problem. One may begin to compare these data with those of other 
Public Health problem areas, let us say, the automobile accident 
area, the tuberculosis area, the cancer area, and so on. Putting the 
various statistics side by side, one can get an idea of what the signifi- 
cance of these various levels of fallout might be relative to the well- 
known public health problems with which we have been dealing for 
years. 

At the end of this stage, then the committee has told the Surgeon 
General, “You can set up a graded set of activities that you will fol- 
low as fallout levels progress from one level, up or down, through 
time.” 

Let us say that if the level of strontium 90 in a particular com- 
munity is between zero and 10 micromicrocuries per liter of milk, one 
might look at the scientific data and say the hazards here are so small 
and involve so little that you should do nothing but continue sur- 
veillance of the problem. If the levels rise to the 10 to 100 micro- 
microcurie level, you might immediately start putting extra em- 
phasis on the milk network, which determines as precisely as possible 
what the levels are throughout the United States. You might start 
doing other things, controlling the milk, so that —_— techniques 
may be applied in those areas which have unusually high levels to 
maintain as low a rush as possible. ewe 

Representative Price. Doctor, you are talking principally now 
about your followthrough on the fallout. levels and so on. Can you 


relate that to similar aspects as far as the radiation hazards to work- 
ers are concerned ? 
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Dr. Morean. Yes. The same thing, I think, carries right over 
into the industrial hazard situation. The industrial hazards from 
radiation, again, progress from zero, with progressively increasing 
levels of risk developing as the dose level goes up. ane — take 
this into account when one sets up a compensation pro; 

I do not think it is enough to depend alone upon the concept of 
the maximum permissible dose, where everything below the maximum 
is regarded as white and beyond reproach, and everything on the 
other side completely dark and requiring drastic measures to bring 
things under control. I think that it is important that the progres- 
sive increase of risk with dose requires that one set up a series of 
graded situations as far as compensation is concerned. 

Now, of course, compensation is in itself important, but I think it 
is also important that any agency which is concerned with compen- 
sation saline direct a good deal of attention to prevention of radi- 
ation damage. Any program in this area, therefore, must focus a 
good deal of attention on such things as training of workers in the 
field. 

Now, training is a particularly difficult problem, because if there 
is any ‘substantial turnover of personnel in an industry—and I am 
not talking now of the Atomic Energy Commission but of private 
industry—if there is continual turnover of personnel in an industry, 
the training of personnel can become extieatal expensive. 

But it seems that the risks involved in many of the processes with 
which we deal in industry are sufficiently great that a substantial 
amount of effort must be directed toward programs which assure 
that workers receive adequate on-the-job training. 

It is not enough to have a radiation incident somewhere and to 
find that radiation workers have been at fault for some reason or 
other. It is important that we avoid such circumstances by train- 
ing of these workers before accidents occur. 

Finally, there is just one other point that I would like to just touch 
on briefly, and that is the fact that radiation problems involve more 
than just the materials and devices of the atomic energy field. There 
is a substantial number of such units as X-ray machines, high energy 
particle acceleraters, and so on, which are beyond the purview of the 
Atomic Energy Commission and which must be given serious con- 
sideration, along wit! these other atomic energy matters, when the 
general problem of compensation is under review. 

With this I shall st. p and be glad to answer any questions. 

Representative Pr rz. Dr. Morgan, do you think it is possible to 
establish on a completely scientific basis a safe level of radiation 
exposure ? 

Dr. Morean. T think the answer to that must be: No; because as the 
dose increases, there is always some risk associated with it, starting 
from zero dose. And this means automatically that you must accept 
certain minimal risks wi ith. any dose, no matter how small those risks 


may be. 
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Therefore, on the basis of your question, “Is there ever going to be a 
completely safe level,” the answer to this, of course, appears to be 
“No.” But, of course, additional scientific data may change this view. 

Representative Price. Do you think that there should be considera- 
tion of what Federal agencies should establish and enforce standards 
of maximum permissible dosage ? 

Dr. Morcan. Well, I think that it is perhaps unfortunate that 
when the work in the field of atomic energy first started, back at the 
time of the Manhattan District, it was necessary to place both the 
developmental aspects and the safety aspects together in one organiza- 
tion. This was necessary at the time, because the whole development 
occurred within the military environment of World War IT, and for 
security reasons and others, it was, of course, essential to keep the 
safety aspects within the Manhattan District. 

I think that as time goes on and as more and more private indus- 
tries and more and more private users in the medical and other pro- 
fessions use ionizing radiation, there is a need for the separation of 
the promotion and regulatory aspects of the radiation hazard field. 

Senator Anperson. Are you at all familiar with the situation that 
arose at Windscale, where they found it necessary to dump a great 
deal of milk ? 

Dr. Morcan. I am not too familiar with it. 

Senator Anperson. Well, Lord Plowden was here a few days ago 
and was describing how much milk he had to purchase and dump, 
because it had some exposure. We have been reading some stories 
recently about the degree of exposure or radiation levels of milk in 
this country. Do you know anything about how relatively high that 
was in this country, as compared with the milk that was “dumped i in 
Britain ? 

Dr. Morgan. I do not know the answer to this, Senator. I was not 
associated with this, and as far as I know—well, these data of the 
Windscale situation have not come to my attention. 

Senator Anperson. But do you not think it ought to be of interest 
to the Public Health Service? I want to go even further and ask: 
Do you not think the Public Health Service ought to have some respon- 
sibility in that field ? 

Dr. Morean. Oh, by all means. As you perhaps know, the Public 
Health Service has an active milk radio-chemical analysis program 
in operation at the Sanitary Engineering Center in Cincinnati, in- 
volving the collecting and testing of milk samples from 10 com- 
munities at the present time. It is the plan to enlarge this activity 
just as quickly as funds become available. 

Senator Anperson. I ask that question because nearly 40 years 
ago I eee in the development of a public health department in 
the State of New Mexico, and we depend upon the Public Health 
Service to come out and set standards. Dr. W. C. Waller, who 
may be familiar to you, was the first health officer. And the Public 
Health Service did a job for us in trying to set up standards for 
people who did not have any other method to find what those stand- 
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ards might be. And I have wondered many times since why in this 
very delicate field of radiation we did not ask the Public Health 
Service to set us some standards. 

Quite obviously, when the maximum permissible 1 day is 100 and 
then the next day 60 and then some years later 15, and later 5, you 
begin to wonder what is going on, and you begin to say to yourself, 
“What group might set these standards?” I do not know what the 
contamination in milk was after the incident at Windscale, but I 
would like to know, and | would like to know how it might com- 
pare with the milk situat.on in this country, that has caused some 
worry in certain areas. As you pointed out yourself, we get into 
economic problems after a while. We got into that in connection 
with brucellosis in dairies. You go in and say, “Slaughter a hundred 
of your finest dairy animals,” and there is economic resistance. 

You might say, “Dump all the milk in one particular area where 
the strontium nitrate deposit is heavy.” Is it not true that the stron- 
tium 90 hazard is a peculiar one for children, because of the calcium 
factor? 

Dr. Morgan. Yes, strontium and calcium are very similar chem- 
ically, and hence wherever calcium is deposited in the body, any 
strontium ingested will be deposited there, too. And furthermore, 
the consumption of milk in children is substantially greater than in 
adults, weight for weight, and finally, although there are no uncon- 
trovertible data on this point, there is some reason to expect that 
the radio sensitivity of the biological structures in children is some- 
what greater than that of adults. So the whole thing adds up to a 
difficult problem, particularly as the child goes. Furthermore, judg- 
ing by some of the Japanese data on leukemia, it may be that the 
possibility of one’s developing leukemia increases the Jonger he lives. 

In other words, it may be that the more years that elapse after an 
exposure, the greater is the probability that leukemia will develop. 

Senator Anperson. In other words, the children, perhaps, drink 
more milk, and they pick up whatever strontium 90 might be in it 
more than the adult, and they hang onto it longer. That is why 
I thought it might be a field in which the Public Health Service 
should be given perhaps additional responsibilities. 

Dr. Morcan. Indeed, the points which you make here are exactly 
the points which I hope Secretary Flemming will release either late 
this week or early next week. 

Senator ANprerson. Thank you. 

Representative Price. Mr. Durham? 

Representative DurHam. On the matter of trying to solve this 
question of compensation, the question in my mind is as to the admin- 
istration of such a law. For instance, if a man were working in an 
industrial plant and then went out and drank some milk on the farm 
or ate some spinach or something else, how in the world would you 
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begin to tell whether he got it from the industrial plant or got it 
from the milk ? 

When you write a law, you have to have a law, you know, that 
applies. 

Dr. Morcan. That is a very difficult problem, as you point out. 
There have been some solutions which have been proposed for this. 
One is to assume that the environmental exposure to radiation will 
always be maintained at a sufficiently low level that one can assume 
that if radiation damage occurs to an individual it will be related to 
the industry in which the individual is working. I do not know how 
this satisfies you, but it does not satisfy me very well. 

Representative DurHam. I do not suppose the question is answer- 
able. 

Dr. Morean. I think a great deal more can be made of this problem 
when the scientific data to which I referred before, quantitatively re- 
lating biological effects to radiation exposure, are available. And I 
think that there is no other way of getting at this problem than a very 
serious concerted effort on it. 

Representative Price. How long do you think it will be before you 
have that type of legislation ? 

Dr. Morean. I think the time is right now when one can make certain 
broad estimates of the situation. It was for that reason that I called 
the scientific group of the National Advisory Committee on Radiation 
to look at the milk situation for the Surgeon General. And they are 
coming up, after a few more weeks, I hope, with a look at the strontium 
90 situation in milk, this being a problem that is immediately before 
the Surgeon yeneral. 

But this same type of approach, if one is given adequate scientific 
data, can be followed over into the compensation field. And just as in 
the strontium 90 area of milk, I think that there are enough data at 
the present time to at least make some first approximations of the 
situation, sufficient approximations, I would hope, that can be used 
as guidelines i in getting compensation programs going. 

Representative Price. Mr. Van Zandt? 

Representative VAN Zanpt. Doctor, when was this National Advi- 
sory Committee on Radiation appointed ? 

Dr. Morean. A little over a year ago. 

Representative Van Zanpt. How many members do you have? 

Dr. Morcan. Twelve, in addition to myself. 

Representative Van Zanpr. You say you met recently for the first 
time / 

Dr. Morean. Oh, no. We have met several times and have been 
coming to grips with many of the problems which have been cited 
here. We have been working recently very hard on recommendations 
for a comprehensive radiation program for the Public Health Service. 

Representative Van Zanpr. Can you go into some detail as to the 
program you are following / 

Dr. Morgan. Very quickly, the program suggested to the Public 
Health Service will cover the following points: No. 1, the placement 
of a great deal of emphasis on research programs for standards 
development. 
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No. 2, an attack upon the problem of bringing into one group a com- 
prehensive radiation control program, which will involve all sources 
of radiation. 

And No. 3, a concentrated effort to train men at the Federal, State, 
and local levels to maintain radiation control programs effectively. 
Such training programs should include training for industrial workers 
and the people who come into contact with radiation, such as personnel 
in the health sciences and people in any field where radiation is a 
problem. 


Representative Van Zanpr. Have you made any recommendations 
to the Surgeon General ? 

Dr. Morcan. These are coming out in the report, which is being 
prepared for delivery to him later this week. 

Representative VAN Zanpr. Doctor, based on scientific data alone, 
should the radiation standards be lowered or raised at the present 
time? 

Dr. Morcan. I de not know the answer to that. 

Representative Van Zanpr. How much of a staff does this advisory 
committee have? 

Dr. Morgan. The staff has a secretary and the facilities of the 
Division of Radiological Health, which the Surgeon General has es- 
tablished. The committee is not overly supplied, let us say, with staff, 
since available money is not great, although it is interesting how much 
work one can accomplish without extensive staffs. 

Representative Van Zanpr. What is your budget ? 

Dr. Morean. The budget of the Division of Radiological Health 
currently in the Public Health Service is something in the order of 
about $634,009. Next year’s request is for about $1.5 million. The 
committee hopes that this may be increased by another million dol- 
lars; that is, for fiscal 1960, with the ultimate objective of the program 
building up to something of the level of $40 to $50 million in a period 
of 5 years. 

Representative Van Zanpr. Is it proper for me to say that the 
Public Health Service is becoming real active in this field of radi- 
ation hazard ? 

Dr. Morcan. Yes; and this is very gratifying tome. Having been 
a Public Health Service officer during the last war, it is gratifying 
now to see this particular activity being very aggressively worked on. 

Representative Van Zanpr. Do you think they are a little late? 

Dr. Morgan About 15 years. 

Representative Van Zanpr. Fifteen years; that is all. 

Representative Price. Mr. Bates? 

Representative Barres. Doctor, do I understand that if a person 
develops cancer, it cannot be determined whether or not that origi- 
nated through radiation or other causes? 

Dr. Morean. That is right. Cancer, as you know, develops spon- 
taneously, as well as from several known causes, radiation included. 
But the type of cancer is the same, the characteristics of the cancer 
are the same, regardless of whether it is radiation induced or spon- 
taneously induced. 

Representative Bares. And there have been no tests that have been 
developed which could distinguish ? 

Dr. Morean. No. 
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Representative Bares. Then it would appear that in line with the 
problem which we had, a person who did develop cancer would have 
to work on the basis of presumption and in the meantime keep a close 
check on their exposure ? 

Dr. Morcan. That iscorrect. This is it ina nutshell. 

Representative Barres. But the Public Health Service today takes 
no position on the amount of exposure which is dangerous or not dan- 
gerous because of a lack of information ? 

Dr. Morcan. Well, this is not quite correct. The Public Health 
Service takes a position of following the recommendations of the 
National Committee on Radiation Protection as far as it is possible 
to do so, but recognizes the rather sharp limitations to present know]- 
edge in the field of radiation protection already discussed, which have 
been set forth. 

Representative Bares. But because no specific criteria have been 
established which would guarantee the scientific safety, it takes no 
position itself on whether or not the levels are proper in this country ? 

Dr. Morean. It is a very difficult thing to take a position that is 
other than this. To take a position other than this would be unsound. 

Representative Bares. You will just accept their opinion pro tem? 

Dr. Morcan. Pro tem. 

Representative Price. Mr. Holifield ? 

Representative Horirretp. Dr. Morgan, I have been very interested 
in some of the things you have said. Now I believe that the time has 
come when there has to be one body responsible in this field of pro- 
tecting the public from the effects of radiation. And it would seem 
that from the traditional standpoint, the Public Health Service should 
be that body. I subscribe to what you have said about severing from 
the promotional aspect of the development of atomic energy uses the 
care and protection responsibilities, and I agree with you that it should 
be lodged in a different section of the Government, which could be 
absolutely objective in this field. 

Now the interest of this committee, of course, in this field of indus- 
trial compensation is to find some way in which to proceed in a logical 
manner. I can foresee a great many difficulties in trying to establish 
a basis of injury when there is no method of proving that that i injury 
occurred from a specific cause. The basic knowledge of radiation 
damage, whether it be somatic or genetic, comes from experiments in 
animals; does it not ? 

Dr. Morean. That is right; in the main. 

Representative Hoxirretp. It is impossible to establish deleterious 
effects particularly in the field of genetics on human beings because of 
the inability to establish historical areas over several generations in 
a straight line of descendency. Therefore, scientific ally you actually 

cannot prove that radiation has a deleterious genetic effect on human 
oro You have no scientific knowledge or information, really, to 
establish that fact ; do you? 

Dr. Morean. No 

Representative Hoxirre_p. You have it on animals, on fruitflies, the 
lower forms of life, but you actually do not have it on human beings? 

Dr. Moran. Only insofar as the data of the Japanese experience 
is concerned does one have any data on the human being. And as 
you have pointed out, even these data are incomplete; plus the fact 
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that quite obviously the situation could not be set up on an experimental 
basis. 

Representative Hoitrretp. On a controlled scientific basis. There 
are gaps in the scientific knowledge of where these people were, how 
far they were from the point of the explosion, how much they were 
exposed to, their subsequent exposure, and many other factors which 
are uncontrolled as far as scientific experiment is concerned. 

Dr. Morgan. That is right. Now, there may be an avenue here 
which may be very worthwhile. And this is the use of tissue culture 
methods using human cells as the sensitive elements. 

The progress that has been made in recent years in the field of tissue 
culture has been so enormous that I am very hopeful that over the 
next few years a great deal of information concerning the biological 
effects of human cells to radiation can be determined without resort- 
ing to very long and difficultly controlled human experiments which 
would require many generations tg pursue. This is an area which I 
think is quite promising scientifically. 

Representative Hotrrenp. If the principle of liability compensa- 
tion is based on injury, and that injury must be proven in order to 
obtain the liability compensation, are we not almost at an impasse in 
trying to write compensatory legislation on the basis of a type of in- 
jury which, from a scientific standpoint, is subject to challenge by 
anyone who did not want to pay out the compensation ? 

Dr. Morgan. I think that is correct. 

Representative Hotirre.p. How do you advise that we proceed in 
this case ? 

Dr. Morgan. Although I indicated that it was not very satisfactory 
a few minutes ago w hen Mr. Durham asked a question of a similar 
nature, I think one, almost of necessity, if one is not to throw serious 
impediments into the development of the atomic energy field, has to 
proceed on the basis that where cases of leukemia develop, i.e., where 
biological changes which might be reasonably related to employ ment 
occur, the damage has been created by radiation exposure and that it 
has not occurred : spontaneously. 

Representative Hoxirtecp. I think from a logical standpoint you are 
exactly right. But I am seeking in a way to convert that logical 
assumption into prudent scientific judgment, if you want to call it 
that, to relate that to the mechanics of legal proof of injury. And it 
isavery difficult field. 

Your extrapolation from the animal experiments to human beings 
is not acceptable. There is too great an area of speculation in it. 
And any attorney could go to court and make havoc of your case on a 
set of facts like that. 

Representative Prick. Would the gentleman yield? 

Of course, we have some difficulties ied in setting up criteria 
in this kind of legislation. But the idea of presumption is not new 
in law. We have it in veterans compensation cases. And I think in 
this new field we are going to have to rely heavily on presumption. 

Dr. Morean. There is one thing I would recommend here. I am 
not qualified in this field, but I think in resolving this problem which 
you presented here, Mr. Holifield, I would rely very heavily upon 
epidemiological competence. The epidemiologists are frequently 
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dealing with problems of this sort. It is the epidemiologists who 
have been very helpful in the setting up of life insurance programs 
and in guiding life insurance companies. And this is an area where 
the use of epidemiological principles might: be very fruitful. 

Representative Hoxirretp. I do not happen to know what that long 
word means, but I will take it until I have time to look it up. Would 
you mind explaining that for some of us who do not understand the 
word ? 

Dr. Morcan. The epidemiologist is a scientist who employs among 
his techniques certain statistical procedures to link morbidity and mor- 
tality to their possible causes. 

Representative Hoxirretp. These are the fellows that are responsi- 
ble for the American Table of Mortality ¢ 

Dr. Morgan. Yes; they have contributed to its establishment. 

Representative Horirtetp. Which I notice was not changed for the 
last 16 years. Recently they changed it. They have been selling us 

«insurance on the basis of the death rate of 16 years ago. Now they 
have upgraded it to the present level of longevity. 

Dr. Morean. Maybe there is an economic factor involved here. 

Representative Horirterp. There should have been more of those 
epidemiologists working. 

I think it ought to be known that there is an appropriation of $40 
million in the present authorization bill for biology and medical pro- 
grams, which are related to this problem. And, of course, most all 
experiments are on the animal level, and there is about $2 million in 
this current authorization bill for animal shelters and facilities and 
for animals and things like that. So there is quite a program going 
on to try to find out something basic in this field. 

That is all, Mr. Chairman. 

Representative Price. Any further questions of Dr. Morgan? 

Thank you very much, doctor. The committee enjoyed your testi- 
mony. 

(Dr. Morgan’s supplemental testimony follows, together with ma- 
terial furnished by the Public Health Service :) 


SUPPLEMENTAL TESTIMONY OF RUSSELL H. MorGAN, JOHNS HOPKINS UNIVERSITY 


Those who formulate laws on workmen’s compensation in the atomic energy 
industry must depend in no small measure on precise information regarding 
the biological effects of ionizing radiation. Since well conceived and carefully 
planned research in radiobiology and related fields provides the means by which 
Such information may be gained, it may be worthwhile to review the radio- 
biological research programs of this country and to recommend ways by which 
the effectiveness of these programs may be improved. 

Research in radiobiology has received increasing emphasis in recent years. 
At present, the Division of Biology and Medicine of the Atomic Energy Com- 
mission has an intensive investigative program in this field which involves a 
substantial portion of its annual budget. Directly and indirectly, the Public 
Health Service, both in its Bureau of State Services and in the several divisions 
of the National Institutes of Health, is devoting much effort to research de- 
signed to improve our understanding of radiobiological phenomena. In addi- 
tion to these, many other governmental and nongovernmental groups including 
such well-known organizations as the American Cancer Society are spending 
substantial sums which have a bearing on radiation problems. 

In its recent report to the Surgeon General, the National Advisory Commit- 
tee on Radiation recommended that research relating to the biological effects of 
ionizing radiation be increased substantially. It called particular attention 
tu the need for emphasis on research which has a direct bearing on the develop- 
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ment of standards of radiation protection. In doing so, the committee in no 
way wished to deprecate present-day standards. On the contrary, it recognized 
that current standards are the result of long and careful evaluation of scientific 
data by many of the most able scientists of this country. However, the scientific 
data on which standards of radiation protection have been based are quite in- 
complete. In spite of enormous efforts which have been made over the years 
to gain by research a full understanding of the influence of radiation on biologi- 
cal phenomena, large and important gaps in our knowledge remain. This is 
particularly so where radiation doses are small and protracted over lengthly 
periods of time. There is still, for example, much uncertainty regarding the 
quantitative relationship which exists between dose and biological effect for 
both the somatic and genetic changes which radiation creates in the individual. 
Very few data are yet available which give a clue to the nature of the dose versus 
probability function for such radiation-induced states as leukemia, bone tumors, 
thyroid carcinoma, and cataract. Also detailed data showing the influence of 
such important secondary factors as age, sex, nutrition, dose rate, photon or 
particle energy and a host of additional biological and physical factors on this 
function are very meager indeed. 

The most satisfactory data on radiation effects probably are in the field of 
genetics where investigative programs have been especially intensive. Of par- 
ticular interest in this regard is the recent monumental work of the Russells at 
Oak Ridge in which the influence of dose rate on genetic aberration has been 
delinated for low radiation doses in mice. It appears that this study will form 
an important part of the fundamental scientific knowledge needed for the de 
velopment of radiation control programs of the future. 

From the foregoing, it is evident that although the radiobiological research, 
performed both in the past and at present is substantial, the amount of work 
which remains to be done is very great and every effort should be made to 
intensify the investigative activity in this field and to pursue it under circum- 
stances such that maximum utilization may be made of the available scientific 
resources of the country. 

At this point, one may reasonably ask two questions: What research, spe- 
cifically, should be intensified? And how can one achieve maximum utilization 
of this Nation's scientific resources in practice? 

In answer to the first question, it appears that since the research is needed 
for the support of programs in radiation control and since these programs 
are dependent in large measure on the soundness of standards of radiation 
protection, much of the research emphasis must be directed along the lines which 
will be of value to those concerned with recommending and promulgating protec- 
tion standards. Of course, it can be immediately pointed out that since there is 
so much that is yet to be known regarding the biological effects of ionizing radia- 
tion, any research in this field will be of value. Although this is, in general, 
true, it is also true that research undertaken with the objective of finding a solu- 
tion to one or more specific problems in the standards field is more likely to be of 
practical value in a radiation control program than research that is not so 
oriented. By this, it should not be implied that there should be a general aban- 
donment of fundamental research in radiobiology in favor of so-called applied 
research. Such would be folly of the worst kind. However, there does seem 
to be compelling reason for additional effort in radiobiological research aimed at 
problems intimately concerned with radiation safety. Certainly, if substantial 
progress is to be achieved in a short time, the research must be identified with 
those specified areas where important gaps in our radiobiological knowledge 
exist. 

In answer to the second question, it may be worthwhile to examine one or two 
historical examples where a concerted effort was needed for the solution of an 
important scientific problem. A few years ago, the incidence of anterior 
poliomyelitis had reached a level where there was urgent need for the develop- 
ment of a vaccine for the immunization of the population against the disease. 
From the turn of the century, a substantial number of investigators had built 
up a considerable body of information on poliomyelitis virology. Large sums 
of money had supported this research. However, even as late as 1950, many 
important gaps still existed in knowledge of the disease’s immunology—gaps 
which held back the development of a successful preventative. About this 
time, with the assistance of the National Polio Foundation, the Nation’s polio 
myelitis research was organized under the guidance and leadership of a group 
of able scientists who kept the polio research effort under continuous review 
and who thereby were able to call attention to those areas of investigation 
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which especially demanded attention. Because of its stature and recognized 
wisdom, the group was also able to exert a strongly constructive influence on the 
scientific community so that that research which was most likely to be effective 
in filling the gaps of scientific information was vigorously promoted and sup- 
ported. The success of this endeavor is well known to everyone. 

Another example where a unified scientific effort was attended with much 
success was the development of atomic weapons during World War II by the 
Manhattan Engineering District. Here again, a concerted drive, under the 
direction and guidance of an able group of scientists resulted in achievements 
of substantial magnitude in a short period of time and with great efficiency 
in the utilization of available scientific talent. 

It is interesting to review the manner in which the scientists, assembled by 
the National Polio Foundation, were so effective in giving leadership to the 
scientific community. A large part of the credit for the undertaking probably 
should go to such able investigators as Kenneth F. Maxcy of the Johns Hopkins 
School of Hygiene and Public Health and Thomas W. Rivers of the Rockefeller 
Institute. Through their efforts, the foundation brought the scientists together 
into what was later to be called the organization’s immunization committee, to 
continuously review the Nation’s research performed in the fleld of anterior 
poliomyelitis. From time to time the committee assembled the principal inves- 
tigators for an exchange of ideas and for guidance in an atmosphere of intimate 
communication. In the beginning, some of the investigators were apprehensive 
lest the so-called guidance given by the committee might develop into undesirable 
interference in their research. However, the committee skillfully avoided such 
implication and, instead, stimulated the many scientists to a high level of 
productive collaboration. The leadership provided by the immunization com- 
mittee clearly led to almost unprecedented levels of research efficiency which 
conserved both manpower and funds. Conversation with those intimately 
concerned with developments in the poliomyelitis field during the past decade 
reveal that the guidance provided by the immunization committee together with 
its ability to focus on the important problems of poliomyelitis research were 
responsible for the rapid success in the development of an effective vaccine 
against the disease. The intimate communication which existed between scien- 
tists also must have been an important factor. Taken altogether—guidance, 
stimulation, intimate communication—they set the stage for the attainment of 
important scientific goals in an incredibly short period of time. The history of 
the committee illustrates a technique which might be used increasingly in 
scientific fields where major objectives must be reached with maximum efficiency 
in the utilization of research resources. 

Now, what does this have to do with radiobiological research? It appears 
that the current investigative effort in radiobiology is at a similar stage to that 
which prevailed more than a decade ago in the field of anterior poliomyelitis, 
and two decades ago in the field of atomic energy. Liberally supported research 
of many years has provided a substantial body of scientific data concerning the 
biological effects of ionizing radiation. However, this body of data is still quite 
incomplete and considerable effort is required to fill the many gaps in our 
knowledge of this subject. 

The existence of gaps in scientific knowledge is, of course, not necessarily the 
cause for concern. However, when these gaps occur at a time when their 
existence creates public apprehension, they deserve the immediate attention of 
the scientific community. The public’s apprehension in matters of radiation 
safety is well known. It is also well known that this apprehension is related to 
uncertainties in knowledge of radiobiological phenomena. It therefore appears 
that serious consideration must be given to the organization of radiobiological 
research in a framework which will assure maximum utilization of our available 
scientific resources, particularly those of manpower and also those of funds, in 
order that these uncertainties may be removed at the earliest possible time. 

In view of the increased research productivity which has attended previous 
investigative programs where the technique has been applied, it seems that much 
benefit would accrue if the Nation’s radiobiological research effort were under 
the guidance and leadership of a group of our ablest scientists who would keep 
the program under continuous review, stimulate work in those areas particularly 
needing attention, and fostering intimate communication between investigators. 

One may reasonably ask at this point where the initiative to establish such a 
group or committee should originate. Historical precedent indicates that it 
should come from the scientific -ommunity itself. In the case of the polio 
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myelitis and atomic energy research, the motivating force consisted of a small 
number of scientists who were acutely aware of the need of a concerted effort 
in the areas of research in which they were working. The force did not come 
from legislation nor did it come from administrative decree, governmental or 
otherwise. It therefore appears that in the case of a radiobiological problem, 
the leadership for an intensive research program should and must come from 
scientists who have been working in the field and who are able to give the scien- 
tific leadership which is needed. If an able group of such scientists can be 
found who will enthusiastically give guidance and constructive leadership to 
the Nation’s radiobiological research on a continuing basis, it seems certain 
that the large gaps which currently exist in our knowledge of radiobiology may 
close more rapidly. 

If a committee were established to guide the radiobiological research of this 
country, under whose auspices should it operate? I find myself unable to answer 
this question at the moment. One possible answer is the Division of Biology 
and Medicine of the Atomic Energy Commission or one of the components of 
the Public Health Service or a combination of the two. The committee, how- 
ever, might operate more effectively and in a less inhibited manner if it were 
supported by an organization independent of the Government. There are several 
large scientific foundations in this country which might provide an excellent 
climate for the committee’s functions. In any case, the sponsoring organization 
should probably be one which has a reasonably close liaison with all of those 
agencies which contribute substantially to the support of radiobiological research 
in this country since it appears imperative that there be close coordination 
between the committee of scientists and the funding agencies. 

I should like to say a word now about the conditions under which the com- 
mittee should operate if it is to achieve its maximum potential. There can be 
little question that the committee must always meet in an atmopshere which 
permits completely candid discussion of the research problems at hand. Experi- 
ence has shown that this requires that the meetings be open only to the members 
of the committee and their scientific guests. If the meetings of the committee 
were to be generally open and perhaps associated with scientific or public fanfare, 
an atmosphere would almost certainly develop which would prevent the free 
exchange of ideas and the constructive collaboration of one research team with 
another. It is remarkable how quickly the minds of scientists become closed 
when they know that their thoughts are on public display. This is a manifes- 
tation of a natural defensive mechanism. Since openmindedness on the part 
of research scientists is essential to the achievement of maximum productivity, 
the need for the conduct of the committee meetings in a cloistered atmosphere 
cannot be overestimated. 

In closing, I should like to sum up by saying that in view of the great depend- 
ence of radiation control programs in this country on radiobiological research 
and in view of the many gaps which exist within our knowledge of radiobiological 
phenomena at the present time, I sincerely hope that the scientists in this field 
may take the leadership needed to organize a concerted drive on those areas of 
radiobiological knowledge where important gaps exist. It appears that this 
objective may be achieved most easily if our scientists take the initiative to 
establish from among their ablest members a group which will take the time 
to guide and give direction to the total radiobiological effort of the country in 
close collaboration with the principal supporting agencies of our Government. 
The group of scientists should keep the radiobiological effort of the Nation under 
continuous review and should call attention to those areas of research which 
especially demand attention. From time to time they should call the principal 
investigators working in this field into session so that through a broad exchange 
of ideas, encouraged by intimate communication, these investigators may be 
stimulated to their greatest productivity. In this way, we may expect an early 


removal of many of the gaps which now exist in our knowledge of the biological] 
effects of ionizing radiation. 
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I. FOREWORD 


The National Advisory Committee on Radiation was formed in 1958 by the 
Surgeon General of the U.S. Public Health Service, to provide him guidance in 
matters pertaining to the control of radiation hazards in the United States. 
Among the many assignments which have been given the committee since its 
inception, one has been the task of evaluating the programs currently followed 
in this country to protect the health and well-being of the public from the 
hazards of ionizing radiation. This report presents the conclusions reached 
by the Committee after its study of this important subject. 


II. RADIATION HAZARD, A PROBLEM IN PUBLIC HEALTH 


During the past several years, a number of scientific bodies, including the 
National Academy of Sciences of the United States (1) and the United 
Nations Scientific Committee on the Effects of Atomic Radiation (2), have 
reported extensively on the influence of ionizing radiation on biological systems. 
From these reports it is evident that serious health problems may be created 
by undue radiation exposure and that every practical means should be adopted 
to limit such exposure both to the indiivdual ard to the population at large. 

The principal sources of ionizing radiation which have ben created or devel- 
oped by man include X-ray machines, nuclear reactors and their radioisotopic 
byproducts, high-energy particle accelerators, a number of concentrated forms 
of naturally occurring radioactive materials, and the fallout constituents of 
nuclear weapons. Among these sources, only nuclear reactors, their fuels, 
their radioisotopic byproducts, and their radioactive wastes have been placed 
under substantial regulation from the standpoint of their influence on health 
and safety. This notwithstanding the fact that extensive studies have revealed 
that most of the ionizing radiation received by the population today, other 
than that received from natural sources, has been from the X-ray machines 
employed by the health professions. Concerted effort is now being applied 
by these professions to reduce, as far as is possible, the exposure of individuals 
undergoing X-ray diagnosis and treatment. Even so, the absence of a compre- 
hensive program through which the health hazards of all sources of ionizing 
radiation may be brought under supervision appears to this Committee to be 
an important weakness in this Nation’s efforts to control radiation safely. 

A comprehensive program of radiation control appears particularly important 
at this time in view of the increasing breadth of human activity wherein 
ionizing radiation is a significant health hazard. X-ray machines are now 
used extensively in industry as well as in the health professions. Radioisotopes 
are finding application in a rapidly increasing number of industrial plants, 
university laboratories, hospitals and agricultural research centers. And nuclear 
reactors are being planned and constructed at an accelerating pace. Few areas 
of human activity remain where sources of ionizing radiation do not find some 
practical application. 
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Since the discovery of X-rays in 1895, the radiation exposure of the popula- 
tion has been gradually increasing. This is shown in table I where the annual 
whole-body dose of radiation received externally by an average individual of 
the United States from natural and X-ray sources is estimated for the period 
from 1925 to 1955. The data were derived from material included in the 
report of the United Nations Scientific Committee (2) and from calculations 
based on estimates of the X-ray film consumption of the country during this 
time period (3, 4). The continued upward trend exhibited by the X-ray data 
snggests the likelihood that the current exposure of the population from X-ray 
apparatus may increase still further unless appropriate radiation control 
measures are systematically applied. 


TABLE I.—Estimated annual whole-body dose in millirems received externally 
from natural and X-ray sources 





Natural X-ray sources 












The radiation exposure received from atomic sources is also likely to increase 
with the passage of time. This is well demonstrated in table II, where the 
national growth in nuclear power capacity is predicted for the years 1965 
through 1995. The table also includes estimated values of the accumulated 
volume of radioactive waste which may be expected to result from this nuclear 
power development (5). 


TABLE II.—Predicted power capacity and accumulated volume of radioactive 
waste resulting from development of the nuclear power industry 
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Another measure of the growth to be anticipated in the field of atomic energy 
may be made from an examination of the actual growth which has taken place 
during the last few years in the use of radioisotopes in the United States. This 
is shown in table III, where the quality of radioisotopes shipped from the 
Oak Ridge National Laboratory from 1952 to 1958 and the number of medical 


users of radioisotopes in the United States in a similar period are tabulated 
(6, 7). 


TABLE III.—Curies of radioisotopes shipped by Oak Ridge National Laboratory 
and number of medical users of radioisotopes in the United States 


Curies Number 


of users 
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In addition to the rapid, anticipated growth in the use of devices and products 
which produce ionizing radiation, there is another factor which urgently points 
to the Nation’s need for a comprehensive program governing the public health 
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aspects of this radiation. This is the increasing respect given by scientists to 
radiation exposure as demonstrated by the steady downward revision, made over 
the past 30 years, in the maximum permissible levels of ionizing radiation recom- 
mended by the National Committee on Radiation Protection and other authorita- 
tive groups (table IV) (8, 9, 10, 11, 12). Each downward revision increases the 
responsibility of those concerned with the problems of radiation protection. 


TARLE 1V.—Recommended annual marimum permissible dose in rems for 
workers occupationally exposed to ionizing radiation 
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Ill. THE ELEMENTS OF A RADIATION CONTROL PROGRAM 


A comprehensive program for the control of radiation hazards includes many 
elements. Two are particularly worthy of attention: 
(a) The formulation of sound radiation protection standards ; and 
(b) The enforcement of public health regulations based upon these 
standards. 

In general, the process by which a regulating agency formulates the protec- 
tion standards employed in its operation consists of (1) the collection of 
pertinent scientific data, developed through sound research, (2) the judicious 
evaluation of these data by individuals whose background and training qualify 
them to the task, and (3) the preparation of written standards, guided by this 
evaluation, after due consideration of any socioeconomic problems which the 
standards may create. Frequently the group performing the data evaluation 
is an organization independent of the regulatory agency. 

The enforcement of health regulations by a controlling agency involves the 
adoption of specific procedures designed to insure that the agency's standards 
are honored. In the field of radiation control, these procedures include, among 
others, the establishment of mechanisms for the registration of radiation sources, 
the approval of operators and of facilities, and the periodic inspection of these 
facilities. 

It may be worthwhile at this time to examine briefly the methods currently 
used in the United States in the formulation of standards of radiation pro- 
tection. In regard to scientific data, considerable research in radiation biology, 
chemistry, and physics is contributing to the store of scientific knowledge needed 
for standards development. This research is being supported by the Division 
of Biology and Medicine of the Atomic Energy Commission and the National 
Institutes of Health of the Public Health Service as well as many other govern- 
mental and nongovernmental groups. Although the magnitude of this research 
is substantial, a review of current scientific data, which quantitatively relate 
radiation dose to biological effect, indicates that many gaps exist within these 
data and that such gaps pose great difficulty in the establishment of many radia- 
tion protection standards on a wholly satisfactory basis. Since standards of 
radiation protection are of fundamental importance to programs of radiation 
control, it appears to this committee that even greater emphasis must be placed 
on radiation research in the future. This is particularly so of scientific studies 
which focus directly on the provision of data for standards development. Cer- 
tainly, such research should be an important component of the radiation control 
program now in the process of development by the Public Health Service. 

Much of the responsibility for the evaluation of radiation data and the sub- 
sequent preparation of recommendations which may be used as guides by regu- 
latory agencies in the development of their operational protection standards has 
been borne in the United States by the National Committee on Radiation Pro- 
tection, a private quasi-official group of internationally known American and 
Canadian scientists who are modestly supported in their work by the Depart- 
ment of Commerce. The organization deserves great praise for the untiring 
effort it has given on behalf of the Nation for many years. 
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From time to time, a number of individuals and groups have suggested that 
the NCRP should be made a component of some specific governmental agency. 
They believe that under these circumstances the committee would gain stature 
and its recommendations would benefit from the more official status given them. 
The National Advisory Committee on Radiation, however, believes that there is 
much merit in the independent position which the NCRP enjoys. In such a 
climate, the actions of the NCRP have been singularly forthright and decisive 
and it is felt that it would be unfortunate if these characteristics were changed. 


IV. STATE VERSUS FEDERAL REGULATION OF RADIATION PROTECTION 























The enforcement of radiation protection regulations has been the subject of 
considerable controversy in recent years. There are some who believe that the 
dangers of ionizing radiation are so great and the control of radiation hazards 
so complex that regulatory responsibility in this field must lie at the Federal 
level. Others have argued that regulatory functions are best executed at the 
State or local level. The following discussion reviews the controversy in an 
effort to resolve this difficult problem. 

The Federal Government, under authority granted by the Atomic Energy 
Act of 1954 (13), occupies a dominant position in the field of atomic energy. 
Through its control of atomic fuels, production facilities, utilization facilities, 
facility operators, byproduct materials, classified data, and patents, the Fed- 
eral Government through its operating agency, the Atomic Energy Commission, 
exercises a profound influence over the development of atomic science in indus- 
try, medicine, and a large number of other areas within our social structure. 
In addition to its responsibility for the promotion and development of atomic 
energy, the Atomic Energy Commission has been given authority to regulate its 
operations and those of its contractors in such a manner that the safety of the 
population both individually and collectively may be maintained. 

The real and potential problems imposed upon our social structure by de- 
velopments in atomic energy are principally those associated with the control 
of the radiation, electromagnetic and particulate, created by nuclear processes. 
The extent of these problems goes far beyond the atomic energy production 
facilities. The widespread use of byproduct materials from nuclear reactors 
in a continuously increasing number of laboratories throughout this country 
poses a whole set of additional problems in radiation protection. Furthermore, 
the disposal of unwanted nuclear wastes of the magnitude which may be con- 
templated when the atomic industry is fully developed presents problems in 
terms of world population exposure which are sufficiently far from a solution 
at the present time that many years may be expected to elapse before they fall 
under control. 

The dual role of a single governmental agency in the promotion and develop- 
ment of atomic energy, on the one hand, and its regulation of radiation safety, 
on the other, is an interesting one. Generally, such an arrangement is unwise 
and may be expected to create difficulty. For example, during its lifetime, the 
Atomie Energy Commission on a number of occasions has been criticized for 
seemingly subordinating radiation safety in the interest of economy when sev- 
eral of its nuclear reactor installations have been planned; also, a number of 
individuals and groups have expressed concern over the establishment of large 
reactors not far from dense#y populated areas. Whether these criticisms have 
been justified or not, it is noteworthy that the dual responsibility of the Com- 
mission has been the cause of not inconsiderable misunderstanding and this may 
be expected to increase in the future, particularly as more and more participa- 
tion in nuclear science by private groups takes place. 

The question may be reasonably asked why the dual responsibilities of pro- 
motion and regulation of radiation safety were placed in a single governmental 
agency when the shortcomings of such a practice are so apparent. The reasons 
for this may be found in the history of the atomic energy development. Nuclear 
science began to exert a dominant role in our social structure only at the time 
of World War II. During this period, major effort was directed toward the 
development and production of nuclear weapons, an effort wholly concerned 
with the military establishment of our Government. Progress toward the pro- 
duction of practical atomic weapons was attended by the need for the rapid de- 
velopment of competence in the field of radiation safety and, because of secrecy, 
it was impractical to develop such competence in a regulatory body wholly in- 
dependent of the production group. Hence, the functions of weapons develop- 
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ment and protection regulation were administered by a single agency, the Man- 
hattan Engineering District. 

After the completion of World War II, the Atomic Energy Commission was 
established by the Atomic Energy Act -* 1946 (14). The function of the Com- 
maission, initially, was almost wholly governmental and only relatively minor pri- 
vate participation in the field of nuclear science was contemplated. In view 
of this, the wartime responsibilities of the Manhattan Engineering District were 
transferred to the New Atomic Energy Commission and the dual responsibilites 0° 
promotion and regulation were carried essentially unchanged to the new 
organization. 

When the Atomic Energy Act of 1954 was written, regulation of radiation pro- 
tection was continued as a prime responsibility of the Commission in the atomic 
energy field. However, such regulation became immediately more complex and 
difficult because private enterprise was encouraged to take a vigorous role in the 
development of nuclear science. 

The propriety of the Atomic Energy Commission to perform a regulatory func- 
tion in radiation safety was soon questioned by a number of groups which be- 
lieved that such responsibility is a function of State and local agencies, rather 
than that of the Federal Government (15, 16). This, incidentally, is notwith- 
standing ample legal precedent where Federal regulatory power has preempted 
State responsibility in instances where national interest was at stake (16). 

It is not difficult to suggest examples where national interest might not be well 
served if regulation of radiation protection in the field of atomic energy were 
delegated entirely to State and local agencies. First, circumstances frequently 
occur where radiation hazards do not respect State and local boundaries and 
serious danger may be expected to develop if wider control is not provided. 
Furthermore, the existence of a variety of local and State radiation protection 
codes each with differing standards might impede the development of atomic 
machinery and techniques to such an extent that national interest might well 
be severely jeopardized. Finally, a high level of competence has been achieved 
by scientists associated directly and indirectly with the Atomic Energy Commis- 
sion and their ability to provide the technical knowledge necessary for the exe- 
eution of scund programs in radiation protection is substantial. Indeed, the 
performance of those so concerned constitutes a record of which the AEC may be 
justly proud. At the State and local levels, on the other hand, such competence 
is only now beginning to develop. 

In spite of the foregoing, the arguments for State versus Federal regulation of 
radiation safety are not entirely on the Federal side. Although competence in 
radiation safety has lagged until recently in many State and local health depart- 
ments and in other agencies concerned with safety problems, intensive efforts are 
now being made to correct this shortcoming. Evidence of this may be found in 
a recent survey of 16 States, conducted by the Public Health Service, which re- 
veals that 76 radiation health specialists and technical assistants are currently 
at work in the field of radiation control in the health departments of these States. 
Also, history gives strong support to the concept that where regulatory controls 
are needed for the safety of a community, these controls may be best exercised 
where the authority responsible for control is not far removed from the group 
or groups being protected. This concept is likely to prove equally valid in the 
field of radiation protection for many radioactive materials used in medicine 
and industry, even though initially regulated, evenfually become a part of en- 
vironmental contamination and of necessity must be evaluated at the point of 
human exposure as a part of a normal health assessment program. Finally, 
many State and local governments have demonstrated over long periods of time 
that they are quite capable of operating effective control programs in important 
areas of human activity; for example, the record of public health authorities is 
difficult to surpass in the field of sanitation. 

After careful consideration of the problem of States versus Federal control of 
radiation safety, the committee believes that many of the regulatory enforce- 
ment functions of a radiation control program may be discharged effectively by 
State and local governmental agencies. Also, the committee believes it unwise 
to continue the assignment of primary authority over the public health aspects 
of atomic energy in the same agency that has a prime interest in the promo- 
tional aspects of the field. By this, the committee in no way wishes to imply 
criticism of the Atomic Energy Commission. It merely wishes to express a 
principle which it believes to be fundamentally sound. Furthermore, the com- 
mittee does not wish to imply that the AEC should not continue to pursue 
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intensive radiation safety programs for the control of hazards in its own in- 
stallations and in those of its contractors and licensees. Indeed, on the con- 
trary, the Commission has an obligation to do so. In this respect, the position 
of the Commission is similar to that of many of our Nation’s industries which 
have responsibilities for the provision of a broad range of safety practices 
beyond those of the regulatory agencies having primary authority over the in- 
dustries. However, to return to the question of where the ultimate authority 
should fall for decisions of policy in matters involving the protection of the 
public’s health against ionizing radiation, the committee believes this authority 
should be placed in an independent agency and preferably in one with a special 
interest in public health; i.e., the U.S. Public Health Service. 


V. RADIATION SAFETY PERSONNEL 


The increasing urgency for a comprehensive program of radiation protection 
in the United States, cited in section II of this report, requires that there be 
available an ever-increasing number of individuals, well-trained in radiation 
control methods, with whom Federal, regional, State, and local agencies may 
conduct their regulatory functions. The types of individuals who are needed 
fall into two general categories : 

(a) Radiation health specialists;* and 
(b) Radiological technicians. 

By the term, “radiation health specialists,” is meant a person trained to the 
level of a master’s or doctor’s degree in the problems of radiation protection 
and capable of assuming a high order of responsibility in a radiation control 
program. This training should include advanced work in physics and the allied 
basic sciences, pertinent biological subjects including genetics, radiobiology, and 
biomathematics and practical experience in handling laboratory and field prob- 
lems. By the term, “radiological technician,” is meant an individual trained to 
operate radiation measuring equipment and to conduct technical work under the 
supervision of a radiation health specialist. 

At this time, the need for radiation health specialists appears to be most 
critical. Until such personnel are available in substantial numbers, programs 
in radiation control cannot become fully effective at any Government level. 
Inadequately trained individuals will not be able to make the numerous judg- 
ments nor perform the complex technical operations which will be required of 
them. 

From studies made by this committee, it appears that the following constitute 


the personnel needs of the United States in this field of radiation control through 
the year 1970: 


(@). FEOGREION. INOREER. SIRCIRTIOOR os te ei eens eee eee 1, 200 
(0) TRGGOICRL. SRGRIRIOTII kis ceric Sec inne ee 4, 000 


These estimates are based upon the belief that approximately three to four 
technicians will be required for each health specialist in a nominal control pro- 
gram and that approximately one radiation health specialist will be needed for 
each 200,000 of population when the atomic energy industry approaches full 
development. Future studies may, of course, alter these values. 

It is anticipated that the demand for radiation health specialists will increase 
progressively as State and local control programs develop. At the present time, 
the Public Health Service and State and local health agencies have need for 150 
specialists who have completed a full program of training in radiation protection. 
By the end of 1966, it is anticipated that these needs will have expanded to the 
point where 650 individuals can be profitably utilized; by 1970, it is estimated 
that 1,200 will be required. These figures are over and above those currently 
needed by the Atomic Energy Commission for the conduct of its safety programs. 


VI. COMMENTS AND RECOMMENDATIONS 


It is evident from the discussions of preceding sections that radiation hazards 
constitute an important problem of public health. Furthermore, it is more 
than likely that this problem will become more difficult in the next few years. 

A great deal of progress has been made in recent years toward the develop- 


1These individuals are not to be confused with health physicists, persons employed 


principally in industry to plan and supervise the specific radiation protection operations of 
the plants in which they are working. 
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ment of regulatory programs for the control of radiation hazards. However, 
even today, a number of serious weaknesses exist within current programs, 
as previous comments have shown. Among these may be included the absence 
of uniform regulatory mechanisms covering all radiation sources, an insuffi- 
cient quantity of scientific data for the development of radiation protection 
standards, the dual responsibility for promotion and regulation of atomic en- 
ergy sources currently vested in a single governmental agency, and the shortage 
of trained personnel with which effective radiation control programs may be 
carried out. In an effort to correct these weaknesses and, more important, to 
improve the foundation of the radiation control programs of the United States, 
the committee submits the following proposals to the Surgeon General for re- 
view and appropriate action. Specifically, the committee recommends that: 

1. Primary responsibility for the Nation’s protection from radiation hazards 
be established in a single agency of the Federal Government. The committee 
believes that this agency should logically be the U.S. Public Health Service, 
Department of Health, Education, and Welfare, and urges immediate legis- 
lation to achieve this objective. 

2. The agency be granted authority for broad planning in the fleld of radia- 
tion control. Such planning should include the coordination of State and local 
regulatory programs with the safety operations of Federal and private groups 
in a manner which will provide a unified attack on problems associated with 
the control of radiation hazards. 

3. This agency be given authority to develop a comprehensive program of 
control for all sources of radiation. In this connection, the committee wishes 
to call attention to the following principles and additional recommendations: 

(a) Radiation protection standards constitute a matter of broad national 
importance: Problems of radiation control frequently do not respect State or 
regional boundaries but extend across large areas of the Nation. Also, the full 
development of nuclear science in our society depends in no inconsiderable 
part on the development of uniform radiation standards which apply in all 
parts of the country. 

Therefore, the committee recommends that the agency be charged with the 
responsibility of promulgating uniform, national standards on radiation pro- 
tection. In order to meet this responsibility, the agency should take full ad- 
vantage of the guidance provided by the National Committee on Radiation 
Protection and by other organizations of similar character. Furthermore, the 
committee recommends that the agency be granted authority to undertake in- 
tensive research programs aimed directly at the provision of scientific data 
for the development of improved standards of radiation protection. 

(b) The enforcement of regulations affecting the health and well-being of 
our society has traditionally been the responsibility of State and local govern- 
mental agencies. There appears to be no fundamental reasons why such agen- 
cies should not bear a substantial responsibility for the regulation of the health 
hazards associated with radiation exposure. 

The Committee therefore recommends that as much regulatory responsibility 
as possible be vested within State and local governments in the field of radiation 
protection. However, in order that the agency may be assured of discharging 
its responsibilities to the Nation as a whole, the Committee recommends that 
the agency be granted supervening authority in those areas of enforcement where 
Federal regulation seems more appropriate. It also recommends that this 
authority apply under those circumstances where a State or local government 
finds itself unable to meet its obligations. 

Finally, in order that State and local governments may discharge their respon- 
sibilities with the greatest effectiveness, the Committee recommends that the 
agency be granted authority to provide technical and financial assistance to such 
governments, as in other public health programs. 

(c) The training of professional and technical personnel with which to meet 
Federal, State, and local requirements over the years is a problem of national 
importance. Hence, the Committee recommends that the agency be granted 
authority to undertake a broad range of training programs which will assure 
that the National, State, and local needs for personnel trained in radiation 
protection will be satisfactorily met. 








































VII. PROGRAM BUDGET 





It is anticipated that the cost of a comprehensive program of radiation control 
which includes the elements set forth in the foregoing recommendations will 
reach a level of approximately $50 million in a period of 5 years. The Committee 
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recommends, however, that the program be developed gradually, perhaps at 
a level of approximately $2,500,000 in the fiscal year 1959-60, and increasing in 
magnitude until full development is reached in 1965. Even with such progressive 
staging, the Committee recognizes that the program is a substantial one. How- 
ever, the criterion of realistic need has been continually before the Committee 
in its deliberations. There is no question that the present situation calls for 
bold and decisive action. With such action based upon sound principle, the 
Committee believes that the Federal Government should proceed with all deliber- 
ate speed. 
National Advisory Committee on Radiation: Victor P. Bond; Richard 
H. Chamberlain ; James F. Crow; Herman E. Hilleboe; Hardin B. 
Jones; Edward B. Lewis; Berwyn F. Mattison; Russell H. Mor- 
gan, Chairman; Lauriston S. Taylor; George W. Thorn; Abel 
Wolman; Arthur H. Wuehrmann. 
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Rapon DAUGHTER Propuct SAMPLES: 1956—REpPoRT ON DaTA SUBMITTED TO THE 
OcCUPATIONAL HEALTH FirEevp Station, U.S. Pustic HEALTH SERVICE 


Report prepared by : Howard L. Kusnetz, January 1957 
RADON DAUGHTER PRODUCT SAMPLES : 1956 


Effective January 1, 1956, a regulation of the Utah Industrial Commission 
pertaining to the monitoring of uranium mine atmospheres went into effect. 
This seemed to be a good opportunity to increase our fund of daughter concen- 
tration records. Accordingly, the mine operators were requested to forward 
copies of their results to the Occupational Health Field Station. At the same 
time, personnel of the Atomic Energy Commission and other State agencies who 
would be taking daughter samples were also requested to submit copies of their 
results to this Office. 

In order to handle the volume of data that was expected, a key-sort punch- 
card system was developed. As results came in, they were coded and trans- 
cribed to the cards. The cards were so designed that their usefulness would 
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not be limited solely to uranium mine data. The following information is pres- 
ently being put on the eards: 


State Radon and/or daughter concentration 
Mining district Temperature conditions 

Mine or mill name Date of sample 

Ventilation (presence of and type) Name of mineowner or operator 


Type of mine (mill) 
Type of sample (radon, radon daugh- 
ters, uranium, SiO,, etc.) 


Additional space is available for the coding of such things as dust concentra- 
tions and the results of other chemical analyses. 

Response of the mine operators and other officials, while gratifying, was still 
less than we had expected. Table 1 shows the number of mines and samples 
submitted from the various States, compared with the total number of mines 
found in those States during the 1956 summer census. This represents only a 
40-percent coverage of existing mines. Under these circumstances, any con- 
clusions drawn from the data ‘to be presented represent only the data which 
were submitted. The conclusions drawn or inferred may not necessarily pre 
sent an accurate picture of the situation as a whole. The need for more com- 
plete reporting is obvious. 

Concentrations of daughter products were broken down into seven ranges 
Table 2 shows the daughter concentrations by State. It can be seen that the 
concentrations reported ranged from a low of 0 to over 770 times the working 
level. (The working level is 1.3 x 10° Mev. of alpha energy per liter of air. 
This is the energy which would result from the complete decay of RaA, RaB, 
and RaC if each were present in a concentration of 100 micromicrocuries per 
liter of air.) In none of the States reporting was the median at or below the 
working level. 

One of the factors influencing radon daughter concentrations is the presence 
or absence of ventilation. Ventilation was reported as being completely absent, 
present—by natural means, or present—by mechanical means. Here, too, one 
must consider the accuracy in reporting type of ventilation. In those cases where 
no ventilation was reported, it is quite likely that the description was accurate. 
In a number of cases, however, the absence of a mechanical exhaust system of any 
kind led to the notation of natural ventilation regardless or whether there was 
actually air movement or not. Furthermore, the mere presence of a fan was 
sufficient for the field reporter to mark “mechanical” under the space calling for 
description of ventilation. In many cases the only clues to the type of ventilation 
lay in such phrases as “fans running,” “blower over 44-inch drill hole,” or 
“booster fan, 60 feet from face.” It is evident that in many of these cases what 
was reported as mechanical ventilation might more accurately have been placed 
in the category of natural or no ventilation. Where it was obvious that no air 
was getting to the sampling station, the report sheet was changed. In most of 
the cases, however, the data had to be recorded exactly as they were supplied. 
The same, of course, held true with those cases of natural ventilation. Under 
these circumstances, no valid conclusions may be drawn from the data regarding 
the results to be expected under different ventilation conditions. 

In future reporting, more validity can be given to the data if accuracy in 
describing ventilation conditions is increased. This increased accuracy may be 
obtained by measuring, or by estimating rather accurately, the air movement past 
the sampling point. Statements indicating whether the air was freshly in from 
the surface, moved by a booster from the main air course, or return mine air 
would aid in defining the effects of ventilation on radon daughter concentrations. 

In order to determine the effectiveness of natural ventilation, space was pro- 
vided on the report form for recording outdoor and underground temperatures. 
The fact the air will flow through a system is dependent upon the relative density 
of the air within and without the system. Differences in elevation account for 
density differentials. Differences in temperature, however, between the under- 
ground workings and the outdoors more greatly effect the density gradient. It 
would appear logical, then, that with a greater outdoor-underground temperature 
differential, more air should move, thereby reducing the ambient daughter concen- 
trations. Unfortunately, insufficient data were supplied to test the validity of 
this statement. No temperature data were supplied for the Colorado samples. 
This left a large gap in the information invalidating any general conclusions 
which might have been drawn. It is hoped that in the future more complete and 
more accurate data will be reported. 
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Summary and conclusions 


A discussion of the results of over 1,500 radon daughter samples and measure- 
ments has been presented. These data have greatly enlarged our reservoir of 
knowledge regarding conditions on the Colorado Plateau. Additional and more 
accurate data are needed before any absolute statements regarding concentration 
reductions may be made. The recording of data will be continued in 1957 and 
greater efforts will be made to increase the accuracy of the data so that the 
effects of ventilation may be evaluated. 


TABLE 1.—Number of mines reporting and number of samples by State, compared 
with number of mines found in the 1956 summer census 





Number Number Number 
State mines mines samples 
found reporting 
Arizona. _--. sass ideas to sc locals Siac tia eae allele 29 26 97 
Colorado ii oc ieee cicadas aceeknemeateee eased 199 79 1,113 
New Mexico. ; Guten ad keee eae 13 2 8 
Utah iieiknes Dee 91 25 238 





Total siotheatipled lata aaa esaewad 332 132 1, 506 


TABLE 2.—F requency distribution of radon daughter concentrations by State, 1956 




















State 
Concentration (times working level) Lin Total 
| Arizona | Colorado New | Utah 
| Mexico 
= = = nous 

| | 
<1 hoes Kiakuetaeeeienakeies sis 37 | 219 1 128 385 
DOO Bilis $ shentitanh  cngnadnatesdeddegniets 10 | 112 1 52 175 
2 to 4.9. ___- edd weataceraweanaianeie 25 280 3 73 381 
5 to 9.9___ ; <cieiapmuereu 4 ape | 12 | 247 2 19 230 
dd ee Ee eee oe ee BE eek ee 9 | 156 0 6 171 
NOW NR aa tast cats pecs EE aaa ater 3 | 86 0 7 96 
Wil dna: ast nbaan unnbleicssasaddmenaeeeeinee 1 | 13 1 3 | 18 

Weds 25 856 SSP eS asst 97 | 1,113 8 | 288 1, 506 
Range of concentration __--_...........---- 0-50. 0 | 0-750 | 0.2->770 | 0-170 | 0->770 
Median concentration. _.-..........-..---- 2.1 | 4.4 4.0 | 1.7 | 3.5 
| | 


Rapon DAUGHTER Propuct SAMPLES: 1957—ReEportT ON Data SUBMITTED TO THE 
OccUPATIONAL HEALTH FieLp Station, U.S. Pustic HEALTH SERVICE 


Report prepared by Blanche M. Zeman and Duncan A. Holaday, August 1958 
RADON DAUGHTER PRODUCT SAMPLES: 1957 


During 1957 the program of compiling data on radon daughter concentrations in 
mine atmospheres was continued. Information was obtained by State agencies 
and mine operators in all of the principal uranium-producing States and by the 
staff of the occupational health field station. These data were tabulated on 
cards as described in the 1956 report. 

Table 1 lists the samples submitted to the field station and the number of 
mine reporting, by States. Also, listed are the numbers of operating mines found 
during the 1957 census, which are included to give an indication of the degree of 
coverage obtained. It should be pointed out that there were many more mines 
operating at some time during the year than were found by the census. The lat- 
ter number probably is a fair measure of the mines that are active at any given 
time. 

In table 2 the samples are listed by States and ranges of radon daughter con- 
centrations. This tabulation shows some important differences in the results re- 
ported from the several States. In New Mexico, 60 percent of the samples were 
below 1.9 times the working level, 74 percent were below 4.9 times the working 
level, and 26 percent were above 5 times the working level. As samples were ob- 
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tained in virtually all New Mexico mines, they probably represent the industry in 
that State. These results indicate that in 60 percent of the areas sampled the 
controls were reasonably good, in 16 percent more ventilation should be provided, 
and 26 percent required immediate corrective action. 

The Arizona surveys also covered virtually all operating mines. Here, 44 per- 
cent of the samples were below 1.9 times the working level, 54 percent were 
less than 4.9 times this level, and 46 percent were 5 or more times the working 
level. The differences between the New Mexico and Arizona mines are to a great 
extent due to the fact that most New Mexico mines are working large, well- 
defined ore bodies for which definite ventilation programs can be planned. In 
contrast, most Arizona mines work smaller, scattered deposits which present 
difficult ventilation problems. 

In Colorado and Utah, the coverage was not complete enough to draw conclu- 
sions for any mines except those reporting. However, these again showed the dif- 
ferences in effectiveness of control measures in relatively large mines and in 
small operations. The Utah mine samples were obtained in a group of large mines 
and showed that 60 percent of the radon daughter concentrations were less than 2 
times the working level, 80 percent were less than 5 times the working level, 
and only 20 percent exceeded this concentration. In Colorado, all the surveys 
were made in small mines. The samples showed that 28 percent were less than 
2 times the working level, about 50 percent were less than 5 times the working 
level, and 50 percent exceeded this concentration. 

Table 3 shows the distribution of samples by type of ventilation and ranges 
of radon daughter concentrations. This table was prepared from information 
listed on the sample report forms, which in many cases did not contain sufficient 
data to permit accurate interpretation. In many cases, no airflow measurements 
were made, so only general conclusions can be drawn from these data. Where 
the ventilation was described as “none,” this meant that there was no noticeable 
air movement in the area and probably was an accurate description. “Natural” 
meant there was detectable airflow with no fans. “Mechanical” means that 
fans were installed and operating. However, most airflow measurements were 
made at the duct outlet and did not describe the situation at the working face. 
Obviously, the high radon daughter concentrations found in some areas indicate 
an ineffective use of ventilation. 

Information was gathered on temperature differentials in a limited group of 
mines in an attempt to see what influence seasonal variations in weather might 
have on ventilation. Only samples obtained in naturally ventilated areas were 
considered. These data are listed in table 4. It appears that in these mines 
changes in temperature differentials do not change the air movement enough to 
affect the atmospheric radon daughter concentrations appreciably. Differences 
might be shown in individual areas, but the overall effect was negligible. 

In this report data are summarized from 924 samples taken in 169 mines. These 
show that there is need for increased attention to the problem of controlling air- 
borne radioactive contaminants. The problem seems to be most urgent in Ari- 
zona and Colorado where most of the reporting mines are relatively small. In 
New Mexico and Utah, the overall picture is good in the reporting mines, which 
are generally working larger ore bodies. In these States the high concentrations 
were found in a few mines or in limited areas of mines. 


TABLE 1.—Number of mines reporting and number of samples by State, compared 
with number of mines found in the 1957 summer census 


Number 


— : 

Number Number 

mines mines | samples 
| 


found reporting 
omnes —_ | - 


26 


Arizona za 35 
Colorado 213 | 81 
New Mexico - 30 32 
Oregon 1 | 1 
Utah 88 29 

Total_- 367 | 169 | 
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TABLE 2.—F requency distribution of radon daughter concentrations by State, 1957 
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He te a Vr rere Total 
Colorado | Oregon | Utah 

40 1 | 141 309 
Mei cetalceetia 85 160 
51 3 82 174 
36 | 1 35 100 
25 2 20 81 
ee eee 54 
wy OY Oo OPERA wen 46 
233 7 | 75 924 
0-154 | 13} 0664! 0-162 
5.1 | 4.8 | 1.5 1.9 








TABLE 3.—Frequency distribution of radon daughter concentrations by type of 
ventilation, 1957 





Concentration (x WL) 


1 


1 to 1.9 

2to 4.9 

5 to 9.9 

10 to 19.9 

20 to 50__.- 

> 50 

Total 
Median 


Type of ven- 























tilation, Mechanical 
natural 

46 68 195 
25 | 32 103 
28 44 102 
32 18 50 

39 15 7 
3 14 9 
12 4 

203 490 

| — , ease 
2.1 1.4 








TABLE 4.—Daughter concentrations vs. temperature differential for samples taken 
in mines in Arizona, Colorado, 
ventilation, 1957 
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REVIEW OF ENVIRONMENTAL STUDIES IN URANIUM MILLS 


(Prepared by Howard L. Kusnetz, June 1957) 


0° to 19.9° F. 


Temperature differential 


New Mevzico, Oregon, and Utah with natural 






20° to 50° F. 


Number 





31 
22 | 


Percent 


Since 1950, the occupational health program of the Public Health Service, in 
cooperation with the respective State agencies involved, has made environmental 


At the time of the 


surveys in 10 uranium mills in the western United States. 
writing of this report, there are 12 mills in operation. 


These, together with nine 


new mills under construction, comprise a rather extensive concentration of work- 


ing places where employees may be exposed to hazardous materials. 
lists the presently operating and proposed mills. 


Table 1 


It is in order, therefore, to 


present a review of the findings of earlier studies in order that future planning 


may be more accurately performed. 


One complicating factor in evaluating the hazards in the industry as a whole 


lies in the multiplicity of processes used in treating the ore. 


39806 O—59 





The evaluation is 
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further complicated by the ore itself. Obviously, a sandstone ore presents a 
potentially greater hazard from silica than does the ore in which the gangue is 
primarily limestone. Recovery of the ore may be by roasting, by ion-exchange 
techniques, or by solvent extraction. Ore may be leached by sulfuric acid, by 
sodium hydroxide, or, as is the case in at least one mill, by both. In the roasting 
process, high sulfur content ores may add sulfur dioxide and carbon monoxide 
to the atmosphere. In ion-exchange processes, ammonia may be released to the 
workroom atmosphere. In those plants where vanadium is also recovered from 
the ore, or where vanadium-uranium ores are treated, a potential hazard from 
vanadium exists. Furthermore, the vanadium may be found as a fume as well 
as a dust. Regardless of the specific method of ore treatment, however, there 
are certain processes which are common to all plants. These include crushing, 
sereening, and sampling the ore and the final product handling. Grinding may 
be wet or dry depending on the given treatment method. It is in these common 
areas that comparisons between plants may be made and in which results may 
be pooled for an evaluation for the industry as a whole. 

In general, four types of samples were taken at each plant. These included 
airborne dust for counting as well as for the determination of uranium, vana- 
dium, and radium content. The remainder of this review will be concerned with 
these four contaminants. 


Dust (silica) 


As noted previously, the silica content of the ore may vary over a wide range. 
In the 10 plants studied, the free silica content of settled dusts ranged from 5.8 
percent to 72 percent with a median value of 40 percent. Twenty percent of the 
samples indicated a free silica content in excess of 50 percent. Of 362 airborne 
dust counts made in all areas of all mills, the median value was 14.4 million 
particles per cubic foot of air (mppcf) with the counts ranging from less than 
1 mppef to 1,250 mppcf. In the crushing departments only, 124 samples ranged 
from 1 mppef to 1,250 mppef with a median dust count value of 18.9 mppef. 
Table 2 gives the frequency distribution of the dust counts both for the crusher 
areas alone and for the plants as a whole. If we assume a threshold limit for 
dusts based on the 40-percent free silica content the medians for the crusher 
areas and the entire plants were below the indicated 20 mppcf. It can be seen, 
however, that 46 percent of the dust samples in the crushing areas and 38 per- 
cent of the overall samples exceeded the 20 mppcf limit. 

If, on the assumption that the wide variation in the free silica content of the 
dust indicates a more stringent threshold limit, e.g., that associated with a 50- 
percent SiO. content (5 mppef), it becomes evident that the dust concentrations 
were far in excess of what could be considered safe levels. On the basis of a 
5 mppef threshold limit, 87 percent of the dust counts in the crusher area and 76 
percent of those in the overall plant environment were too high. 


Uranium 


It goes without saying that the one atmospheric contaminant common to all 
the plants survey is uranium. The threshold limit for insoluble uranium dusts 
is 250 micrograms per cubic meter of air (ug/M*). Table 3 gives the frequency 
distribution of the air-borne uranium concentrations for the crushing areas, for 
the final product handling areas, and for the overall plant environment. 

In the crushing areas composite concentrations ranged from 1 yg/M* to 5,100 
ug/M® with a median concentration of 164 4g/M*. Twenty-three percent of these 
samples exceeded the threshold limit. In the final product areas, concentrations 
ranged from 2 ywg/M* to 245,000 wg/M*, with a median of 211 ywg/M*. Of all 
the samples in the final product area, 39.5% were in excess of the threshold level 
with 22% greater than 20 times the allowable limit. In the overall plant areas, 
a median uranium coneentration of 157 ug/M * was obtained. Twenty percent 
of the overall plant samples were in excess of the threshold limit. 
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Radium 


Air-borne radium concentrations were determined in selected areas in six 
plants. On an overall basis, the radium levels ranged from 0.2 micromicrograms 
per cubic meter of air (ynug/M"*) to a high of 970 uug/M’, with a median of 17.0 
yug/M*®. Twenty-nine percent of the samples exceeded the threshold limit of 
24 wug/M®*. In the crusher areas, concentrations ranged from 2.0 yug/M* to 
970 pwug/M*® with a median of 24 uwyg/M*. Here, fully half the samples were 
greater than the permissible limit. The frequency distribution of the radium 
concentrations is given in table 4. 

The process of uranium ore recovery is such that no radium would be expected 
to be found in the final product area. For this reason, it was the practice of 
the survey teams to omit sampling for radium in this area. In two of the plants, 
however, a total of five radium samples were taken in the final product areas. 
Three of the samples were within acceptable limits; the other two were more 
than twice the limit, with the higher indicating a concentration of 60 yupg/M’. 
No attempt is made here to determine whether this represents radium carried 
through the process or contamination from other parts of the plant. It would be 
in order, however, in future surveys to determine radium concentrations in the 
tinal product area. 

Vanadium 


In nine of the plants the vanadium content of the ore was great enough to 
warrant sampling for the contaminant. In five of these plants, the vanadium 
was processed as a mill product. Concentrations in the final product areas in 
these five plants ranged from 5 micrograms per cubic meter of air (y4g/M*) to 
20,113 wg/M* with a median value of 250 ug/M*. Fourteen percent of the samples 
in those areas exceeded the threshold level of 500 ug/M*. Here, the vanadium 
was considered as a dust, although it was recognized that some might be present 
as a fume. 

It is interesting to note that the vanadium concentrations in the crusher sec- 
tion ranged from 10 ug/M* to 20,000 ug/M®* with a median value of 400 ug/M’ 
and with 37% in excess of the threshold limit. Concentrations here were 
greater than in the final product areas where the vanadium was highly con- 
centrated. When considering the plant as a whole, 26% of the samples ex- 
ceeded acceptable levels, in ranging from 0 uwg/M®* to 20,114 ng/M®* with a median 
of 340 ug/M*®. The distribution of vanadium concentrations is given in table 5. 


DISCUSSION AND SUMMARY 


In attempting to define the potential health hazards in the uranium milling 
industry, it is difficult to make rigid comparisons of data from one plant to an- 
other. Indeed, as followup surveys in several plants have shown, conditions 
vary within any given plant from time to time. It is possible, however, to note 
general trends which may point to the need for a more definitive study of the 
industry from a medical as well as from an environmental viewpoint. 

Although median concentrations of known contaminants were all below the 
presently accepted threshold limits, these limits were exceeded with sufficient 
frequency and by such factors to present an occupational hazard to the mill 
employees. That such a hazard may be controlled is evident from conditions 
in individual areas of several of the plants where rigid engineering controls 
have been instituted. The fluctuations in atmospheric contaminant concentra- 
tions make it difficult to evaluate the hazard by sampling the atmosphere alone. 
If nothing else, the data presented in this paper indicate the need for addi- 
tional studies using physiological reactions and bioassays as basic criteria for 
control. Retention and excretion of the various contaminants by the worker 
together with the environmental studies should provide sufficient data to in- 
stitute proper controls for these hazards. 
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TABLE 1.—Uranium mills in the United States 


OPERATING AS OF MAY 1, 1957 


Name Location | Capacity, 
tons ore/day 





| 
Anaconda Co____ s ndensneaniaiaied Bluewater, N. Mex. ---------- 











Cr 3, 000 

Atomic Energy Commission ; : Monticello, Utah Seats 600 
Climax Uranium Co ‘ of ..| Grand Junction, Colo-__-- 350 
Kerr-McGee Oil Industries, Inc_ -- eae ES ee 500 
Mines Development, Inc senile col alten mae Edgemont, S. Dak----- 300 
Rare Metals Corp. ‘ G Tuba City, Ariz : 250 
Union Carbide Nuclear Co eae eee eee 0 850 
Union Carbide Nuclear Co----- spain ceaatalbaesle asia ctieiaie PAR OY SES eee eee 280 
Uranium Reduction Co_____-_-- ee es ie clita ia 1, 500 
Vanadium Corp. of America siudsascbusteactucsa) Sn Tig oi sase cn : 430 
Vanadium Corp. of America See ll Eee 350 
Vitro Uranium Co abkemapnedy was sacaabineinabiae ...-| Salt Lake City, Utah___....-- 550 
NR a kn cates as dt stawleicte see lgaktens dake edad bbls aeeee a e 8, 960 

UNDER CONSTRUCTION AS OF MAY 1, 1957 

Atomic Fuel Extraction Co-. ; hes ase Bedrock, Colo__...--- | 200 
Dawn Mining Co--_------ caeaks -----+---+| Ford, Wash_-_--_--- ce weeeae 400 
Gunnison Mining Co--.-- ret a 26), ARUN CARED. inne nncnnen 200 
Homestake-New Mexico Partners--- | Grants, N.M-...-- ; 750 
Lost Creek Oil & Uranium Co---.- pees | Split Rock, Wyo___..________- 400 
Lucky Me Uranium Co_------ : E ee eae tink f | Fremont County, Wyo- ------ 750 
Trace Elements Corp----- i spac ing Sin posi ca tn al 300 
Texas-Zine Minerals Co__- ‘ So Bee Ne tetas Mexican Hat, Utah._________- 775 
Unie Carbite Mubionr Oe... i... 56 so cdc ccc ae ee a ee 1, 000 
I ieiskin rapes 6 ok meeting ocenaik = Sacedidi eras alien i enced ieieitiaddil Saeed 4, 775 


TABLE 2.—Frequency distribution of dust counts 





Composite of all uranium mills 














surveyed 

Concentration MPPCF ! Crusher areas | All mill areas 

ee PNK Es. ces 16 | 88 
DOOM Rcenses er Schad ceasbicrbathbnbadkey Odadamneataenh ee 21 60 
in... iin dieemnintinait . ini tbahee ewan 30 77 
a a haa 22 66 
WN ft, se 13 36 
EA iad sd dotnddsesh chide bake ode Raeew ee akin ee oaks dae kewl 22 35 
Total 124 362 
Range. 1—1,250| <1—1, 280 
a a a al cca ieee Lie oa id ol le als 18,9 14.4 


! Million particles per cubic foot of air. 
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PasLe 3.—Frequency distribution of airborne uranium concentrations— 
Composite of all uranium mills surveyed 










































































Concentration | 
ee nd eee __________|Crusher areas} Final product; All mill areas 
| areas 
Threshold limit | we/M3* 
aie Se eee See) a ae 
Threshold limit : Z <250 86 | 51 375 
1 to 2 x threshold limit-_----_- 250- 500 Q 4 33 
2 to 5 x threshold limit 500-1, 250 s 6 24 
5 to 10 x threshold limit. -----_-- 1, 250-2, 500 1 | 3 9 
10 to 20 x threshold limit - ------- einai | 2, 500-5, 000 7 1 9 
>20 x threshold limit ‘ | >5, 000 1 18 19 
Total 112 469 
Range _____. es | ..........| 18,100 | 2-245,000| ‘1-245, 000 
Median. .-. ee le ee ae 164 211 157 
*Micrograms per cubic meter. 
TABLE 4.—Frequency distribution of airborne radium concentrations— 
Composite of all uranium mills sufveyed 
Concentration | 
sal ee Seen. 2 Crusher | Final product All mill 
| areas* areast | areast 
Threshold limit —_ Ses 
CC iin cites ehaikdn aeeaiigenaiied <24 17 3 89 
1 to 2x threshold limit--__-_-_--_- seacauseenee 24- 48 Wi acenatnagien ade 16 
3 te 6x Gtr Sie cis ecco... SLA 48-120 6 2 14 
5 Gp A re i hive ncn cnn cist 120-240 | De cecil 3 
16 te 20 = threstene Vmmit. . . ...........-..2.....] 240-480 | Be ce ae 1 
~ ees Wiles eee 2 
ES « acceatied saint de sal ce ata ea anos cicada 33 5 125 
NN 5 sods eee ced) leet tte 2-970 0. 7-60 “0. 2-970 
Median-.------ 7 nigra atte alae es ibn tila De 17.0 
*Micromicrograms per cubic meter of air. 
**Results from 5 plants only. 
} Results from 2 plants only. 
tResults from 6 plants only. 
TABLE 5.—Frequency distribution of airborne vanadium concentrations— 
Composite of all uranium mills surveyed 
Concentration 
Ge ns a Crusher /|Final product All mill 
areas** areast areas** 
Threshold limit ue/M3* 
>threshold limit Ze as aaa Gomes >500 538 42 239 
SOP Sree eink tn i ee ete 500- 1, 000 18 1 35 
Ill eee 1, 000—- 2, 500 4 5 34 
oe ee nn. tc euanegnieun 2, 500- 5, 000 1 0 9 
SU OD De Be ee MN oo on oe scek ool. _...}| 5, 000-10, 000 2 0 4 
SvaD 3 CR I cect az >10, 000 1 1 3 
Tote. ... ‘ : - S4 49 324 
i = wee-----|  10+20,000 5-20, 114 | 0-20, 114 
EE canataantotactoacosaaamere coun | 400 50 | 340 


*Micrograms per cubic meter of air. 
**Results from 9 plants only. 
t Results from 5 plants only. 
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The lessons learned from an environmental study of a radium Q 


therapy clinic and a medical study of its staff may be applicable to 
any institution using radioactive materials. 


Radioactive Contamination 


in a radium therapy clinic h 





By ROBERT G. GALLAGHAR, MITCHELL R. ZAVON, M.D., tr 
and HENRY N. DOYLE rn 
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HE PROPOSED REMOVAL of a radium 

therapy clinic in Baltimore, Md., to new 
quarters in 1952 presented the city’s health de- 
partment with an unusual and interesting 
public health problem: the need for assessing 
the radioactive contamination about the prem- 
ises occupied by the clinic. Consequently, at 
the request of the health department’s bureau 
of industrial hygiene, the Occupational Health 
Program, Public Health Service, assisted in 
making an environmental study of the clinic 
building and a medical study of its staff. Al- 
though radium therapy clinics are relatively 


Mr. Gallaghar, now with the Liberty Mutual Insur- 
ance Co., Boston, was formerly a health physi- 
cist with the Occupational Health Program, Occupa- 
tional Health Field Headquarters, Public Health 
Service, Cincinnati, Ohio. Dr. Zavon is with the 
Occupational Health Program in Cincinnati, and Mr. 
Doyle is chief of the Occupational Health Program, 
at the headquarters office in Washington, D. C. 


uncommon in the United States, the lessons 
learned from this experience seem to warrant a 
brief report. 


Historical Note 


The clinic was organized in 1904 and made its 
first purchase of radium in December of that 
year. At one time, it possessed 5 grams of 
radium, then the world’s largest single, pri- 
vately owned supply. In 1914, the clinic 
started a radon emanation and purification 
plant to prepare radon applicators for thera- 
peutic use. At that time the health hazards 
associated with radium were not fully appre- 
ciated, and practices that now would be con- 
sidered extremely dangerous were then the 
normal procedure. It was not until 1918 that 
a radiochemist was employed to supervise the 
radon plant and chemical laboratory. 

During the early years, the lack of more than 
minimal safety precautions may have been re- 
sponsible for the death from aplastic anemia of 
1 and possibly 2 radon pumpers. The radio- 
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chemist had a nearly fatal attack of the same 
disease at about the same time, and soon there- 
after additional safety precautions were insti- 
tuted. Since that time no health damage has 
been reported. 

Over the years, radon applicators were col- 
lected and given to various research laboratories 
for investigative purposes. Lord Rutherford 
and Sir James Chadwick, noted British physi- 
cists, used material from the clinic in their early 
work, which led to the discovery of the neu- 
tron (1). Thus, indirectly, the institution 
played an important role in the development of 
atomic energy. 


The Physical Plant 


The clinic had been continuously located in 
a converted three-story brick, duplex residence. 
At one time, an adjacent building was used as 
a hospital for inpatient care. One-half of the 
clinic’s duplex building was used primarily as 
offices and service rooms, and the other half 
housed laboratories and treatment rooms. Im- 
mediately behind and connected to the duplex 
was an added wooden structure which, on the 
second floor, contained a radiochemical labora- 
tory and preparation, surgical, and treatment 
rooms. The radon emanation plant was con- 
tained in an elevated brick vault in the rear of 
an adjacent garden and was connected to the 
wooden structure by a walkway. 

Two fires in recent years had gutted the 
wooden structure, and the latter of the fires had 
severely damaged the main building as well. 
Radiochemical equipment was involved in the 
second fire. 


Basic Physics 


To insure that the reader understands the 
physical basis of the report, the pattern of ra- 
dium decay is shown in table 1. Commencing 
with uranium and proceeding by natural radio- 
active decay processes to stable lead, the radio- 
active elements produce various radiations. 
Each of the elements has its own characteristic 
half-life, that is, the time in which one-half the 
material originally present will have decayed to 
the next lower substance in the series. 

Radon, the seventh radioisotope in the series, 
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Table 1. The radium decay series 


Radio- Historical 








element name Symbol Half-tife 
| ! 
Uranium_.| Uranium I..|  30"%(UI) | 4.51 x 10 
years. 
Thorium - -| Uranium | ge Th*4(UX,) | 24.1 days. 
«\1- j 
Protactin- Uranium | »:Pa**(UX,) | 1.14 min- 
ium. | 2 | } utes. 
Uranium__| Uranium II_| ,,U"*(UII) | 2.32 x 10 
| years. 
Thorium __| Ionium__-_-- so Th™°(To) 83 x 10 
| years. 
Radium_._| Radium__-__) gsRa 1,600 years. 
Radon__..| Radon___-_- ssRn™ 3.825 days. 
Polonium_.| Radium A} sPo"*8(RaA) | 3.05 min- 
utes. 
Lead___..- Radium B_.| :Pb**(RaB) | 26.8 min- 
| | utes. 
Bismuth___| Radium C__| Bi**(RaC) 19.7 min- 
| utes. 
Polonium__| Radium C’_| ,,Po**(RaC’) | 1.5 x 10- 
| seconds. 
Thallium -_| Radium siT°(RaC’’) | 1.32 min- 
} Cr. | utes, 
Lead_____- | Radium D__| ,:Pb*°(RaD) | 22.2 years. 
Bismuth...| Radium E__| s3Bi#(RaE) | 4.97 days. 
Polonium__| Radium F__; .,Po"*(RaF) | 139 days. 
Lead._..... | Radium G__} .:Pb%*(RaG) | Stable 
| | 23.6% 
| | | abun- 


dance. 


is a gas; all others are solid. The possibility of 
this gas spreading beyond its intended confines 
is ever present. It can then, on decay, settle 
out as a particulate in areas far removed from 
contaminated areas or be tracked from contami- 
nated areas to places still farther removed. 
Sealed containers of radium prevent the escape 
of radon gas, and within a month after encap- 
sulation the radon will reach equilibrium with 
its decay products to produce a constant emis- 
sion of penetrating gamma radiation. 

Gamma radiation is very penetrating in con- 
tradistinction to alpha radiation which can be 
stopped by a sheet of paper. Beta radiation 
is only slightly more penetrating than alpha, 
but the latter, because of its great ionizing 
power, is a serious hazard once introduced into 
the body as a contaminant. As may be seen 
from the table, radon quickly decays to produce 
radium C. So, in the absence of radium to re- 
plenish it, a given concentration of radon is 
soon depleted. 

The clinic used both radium and radon 
sources for external and interstitial therapy. 
Multicurie amounts of radium in the form of 
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liquid radium bromide were used in, the radon 
emanation plant for the production of radon 
seeds and needles. The radon was purified by 
freezing the impurities in liquid nitrogen 
and thence drawing it into glass bulbs or plati- 
num needles. The seeds or needles were then 
delivered to the calibration room for activity 
determinations and thence to the treatment 
room or to a storage vault. 

At the time of the survey, the number of 
patients treated at the clinic had been reduced; 
therefore, the radiation exposures received by 
personnel were proportionately reduced. It 
was possible, however, to observe some of the 
standard operating procedures, including the 
operation of the emanation plant, which was in 
limited production. 


Radiation Contamination Survey 


A radiation contamination survey of the main 
building and of the adjacent building was made 
using instruments sensitive to alpha as well as 
beta and gamma radiation (a Samson alpha 
survey meter (SIC-49A) with a useful range 
corresponding to 200-25,000 alpha disintegra- 
tions per minute, an alpha-beta-gamma ion 
chamber (AN/PDR-T-34) with 5-50,000 
mr./hr. scale, and a Geiger counter (SGM- 
2C) with maximum scale range of 20 mr./hr. 
beta-gamma). Simultaneously, wipe samples 
were taken in various areas throughout the 
clinic. These wipe samples, made by smearing 
14-inch disks of Whatman No. 41 filter paper 
over approximately 100 square centimeters of 
surface, were used to estimate the extent of re- 
movable surface contamination. Each disk 
was numbered and kept carefully separated 
from the other disks until it was counted in a 
gas flow alpha proportional counter (NICC 
sealer with NHC PCC-10 converter). 

No attempt was made in the survey to eval- 
uate contamination on the surfaces of known 
sources of radiation, such as radium capsules. 
Only fixtures, floors, and other exposed sur- 
faces were monitored and wiped. 

Air samples were taken at the filtration and 
capsule preparation operations. The samples 
were collected with calibrated, portable Hud- 
son and Willson pumps. Both membrane and 
Whatman No. 41 filter papers were used. 
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Survey Findings 


Materials containing removable alpha-emit- 
ting radiation were found throughout the clinic. 
In several areas the alpha contamination, re- 
sulting from the use of radioelements for al- 
most half a century, was truly astounding. 
Counts as high as 30 million disintegrations 
per minute were recorded. This figure is in 
marked contrast to the 0-500 disintegrations 
per minute at present regarded as the maximum 
permissible level. Of the 30 million disinte- 
grations per minute, removable contamina- 
tion constituted 25,000 disintegrations per 
minute, considerably less than 30 million but 
certainly more significant than the fixed con- 
tamination because of the possibility of its be- 
ing inhaled or ingested. A summary of the 
results of alpha counting on the first floor of the 
clinic is recorded in figures 1 and 2. 

Furniture, carpets, floors, stairs, offices, and 
medical equipment were all found to be con- 
taminated with radioactive materials. Al- 
though it was difficult to survey the burned 
areas of the building, wherever wipe samples 
were taken, positive identification of loose sur- 
face radioactivity was made. Radium con- 
tamination appeared to have been spread by 
water during the fire fighting and as a result 
of the subsequent traffic. The drains of several 
sinks, including that in the dining room, con- 
tained radioactivity. 

The adjacent building, which had been used 
as a hospital 15 years earlier, was also found 
to be contaminated with radioactive materials. 

In the course of the survey, a misplaced 
radium source of approximately 40 millicuries 
was found in an office safe. In the same safe 
were several other sources in a strong box 
whose key had been misplaced years before. 
One of these sources contained 16 millicuries 
of radium. In another office, 6 “empty” radium 
capsules, each containing approximately 10 
millicuries of activity, were found. A flask con- 
taining radium solution with 21 millicuries of 
activity was also located. 


Personnel Monitoring 


Because of the cumulative nature of radia- 
tion exposures, occupational radiation dosages 
are a function of the length of employment as 
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Figure 1. First floor: Fixed radioactive contamination on floor surfaces. 
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well as the amount and manner in which the 
radioactive materials are handled by an in- 
dividual. Personnel radiation monitoring was 
provided for staff members at the clinic by 
means of pocket chambers and film badges. Be- 
cause alpha radiation is easily stopped, neither 
film badges nor pocket chambers are of value 
in estimating exposure to this type of radiation. 
They are of value for estimating exposure to 
beta and gamma radiation if they are not con- 
taminated by radioactive particulate matter, 
but prevention of such contamination was im- 
practicable for persons working in the radon 
emanation plant. 

To evaluate radiation dosages received by the 
clinic personnel, special film badge monitoring 
of employees not working in the radon plant was 
conducted for two short periods during the en- 
vironmental radiation study. The film badges 
of two employees, a radium nurse and a 
physician, indicated that appreciable amounts 
of radiation were received during daily therapy 
procedures. This exposure may account, in 
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part, for the medical findings among the radium 
nurses and the one physician whose employ- 
ment periods were relatively brief. 


Medical Study 


At the time of the study, 11 people were 
employed by the clinic full or part time. Six 
of these appeared voluntarily for examination 
upon request of the city health department and 
the present owner of the clinic. Four former 
employees of very recent date also appeared for 
examination on request of the clinic owner and 
former colleagues. 

The length of employment of the 10 persons 
examined varied from 1 to 39 years and totaled 
195 years. However, duration of employment 
is not necessarily synonymous with length of 
exposure as will be noted from the following 
job descriptions for clinic employees. 

Radiwm nurse. Provides general care for 
clinic patients and assists in the administra- 
tion of radiation treatment. (Generally, work- 
ers remain only 3 months of the year at this job. 











132 RADIATION HAZARDS 


Figure 2. First floor: Loose radioactive contamination as estimated from wipe samples taken from 
floor surfaces. 
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It is known that adequate protection is difficult 
to achieve in this type of work.) 

Nurse. Provides general patient care but is 
not exposed to radiation except from material 
implanted in patients. 

Physician. Plans and administers radiation 
treatment. (No rotation of personnel is stipu- 
lated.) 

Radon pumper. Pumps radon off the radium 
after cleaning the vacuum system, requiring 
approximately 1 hour of work per day. (The 
usual rotation is 2 weeks on this duty and 6 
weeks off, but periods of rotation have varied 
over the years.) 


Medical History of Personnel 


Since 1921 periodic blood counts have been 
done by the clinic on many of those employees 
exposed to radiation. In all, 310 employees had 
blood counts done on one or more occasions 
during this time. No findings of clinical sig- 
nificance could be discovered from inspection 
of these counts, and there were too few counts 
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per person to warrant subjecting the figures to 
statistical analysis. 

The supervising radiochemist had been em- 
ployed for more than 35 years. Early in his 
career at the clinic, he did considerable radium 
chemical research and radon pumping. He re- 
ported that he had had a nearly fatal attack of 
aplastic anemia in 1920 and his blood counts 
have been low ever since. The others examined 
had a number of ailments of medical signifi- 
cance but not any of a nature that is likely to be 
confused with radiation damage except for one 
person in whom epidermophytosis of the hands 
had been treated with X-ray in 1937 and 
another who had had three series of nasal radon 
applications for “prevention of colds.” 


Examinations 


On the basis of previous experience, it was 
believed that any external radiation effects were 
most likely to be observed in the skin, nails, and 
hair (2). Routine hematological and urine ex- 
aminations were performed on all those exam- 
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ined. Roentgenograms were taken of the chest, 
right humerus, and right femur for the purpose 
of finding any evidence of radiation osteitis. 
The chest films were standard 14-inch x 17-inch 
posterior-anterior projections at a 6-foot focal 
distance. The films of the humerus and the 
femur were standard posterior-anterior pro- 
jections. Finger ridge impressions were made 
for confirmation of skin changes. These were 
made on Kerr Dental Impression Compound 
after first heating the material under a heat 
lamp. Impressions of the thumb and index fin- 
ger of the right hand were taken since these 
would be the digits most likely to be exposed in 
manipulation of radium or radon by right- 
handed individuals. 

To determine the radon content of the ex- 
pired air, samples of the breath were taken, us- 
ing the method described by Harley and his 
associates (3). Compressed air that had been 
aged for more than 30 days was used for re- 
breathing. Aging the air allows the natural 
radon present to decay to less than 1 percent of 
its original concentration resulting in less varia- 
bility of the basic radon content in the inspired 
air and greater sensitivity of radon assay. 
Samples were taken from all employees except 
two, at least 48 hours after they left their duties 
at the clinic. (Sampling equipment was sup- 
plied and analyses were made by the New York 
Operations Office, Atomic Energy Commis- 
sion.) 

Radon concentrations in ¢he range of 0.1X 
10? to 0.2 10-* curies per liter of expired air 
are the usual findings in unexposed persons 
sampled by this method at one Atomic Energy 
Commission installation. Occasionally, in un- 
exposed persons, a radon concentration as high 
as 0.3 X 10-** curies per liter has been recorded. 
In the series of breath samples taken from the 
clinic employees, the only one that showed a 
radon content higher than 0.3 X 10“? was taken 
a few hours after the employee had worked in 
the clinic. On a second sample from this em- 
ployee, taken after he had been away from the 
clinic for at least 24 hours, the result was 
0.1 10-** curies per liter of expired air. 

The urine samples collected from the six 
males showed elevated radium and polonium 
levels. The samples, however, were not collected 
under strictly controlled conditions as the urine 


was collected at home in order to furnish a suffi- 
cient quantity. For technical reasons, the urine 
from the four females was not analyzed for 
radium and polonium. 


Physical Findings 


All of the employees examined were in good 
health, age considered. There were no serious 
disabilities or infirmities other than those due 
to trauma. Six of the employees (2 of the 3 
radium nurses, 2 of the 3 radon pumpers, the 
general supervisor, and 1 of the 2 physicians) 
had gross changes of the skin and nails of the 
fingers or a history of loss of nails. The cutane- 
ous manifestations ranged from punctate hyper- 
keratosis on the dorsum of the fingers to mini- 
mal degrees of atrophy of the skin, particu- 
larly on the palmar surface of the distal 
phalanges. The nail changes consisted of trans- 
verse or longitudinal ridging and unusual brit- 
tleness. No analyses of the finger ridge im- 
pressions were made. 

There were no other medical findings which 
could be definitely associated with radiation 
exposure. 

The results of the laboratory studies were of 
significance when reviewed in combination with 
the medical histories. One of the employees, 
a physician with 35 years’ exposure to radia- 
tion, showed pulmonary infiltration of unex- 


Table 2. Serial hemograms of one employee 
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plained nature on the chest roentgenogram and 
changes in the humerus suggestive of radia- 
tion osteitis. At least two other employees had 
abnormal hemograms for which the physical 
examination and other laboratory reports pro- 
vided no explanation. The possibility that they 
might be due to radiation exposure must be 
considered (4). It is of interest to notice the 
white blood counts and differentials of one em- 
ployee, a physician with 5 years’ exposure 
(table 2). It can be seen how unreliable one 
count would be if 4,500 white blood cells per 
cubic millimeter is taken as the lower limit of 
normal. It can be said only that the counts for 
this man lie in the low range of normal values. 
Whether they have any further significance is 
impossible to predict at this time. 


Summary and Conclusions 


A radiation survey of a radium clinic showed 
gross surface contamination by alpha-, beta-, 
and gamma-emitting contaminants to be wide- 
spread throughout the building and adjacent 
areas. There was also a high level of gamma 
radiation from inadequately shielded radium 
and radon and significant airborne contamina- 
tion. The employees and temporary occupants 
of the clinic were exposed to the possibility of 
inhaling or ingesting these radioactive contam- 
inants and thereby subjecting themselves to 
internal radiation from radium and its decay 
products fixed in their bodies. 

Although it was impossible to determine the 
exact cause of the extensive contamination, it 
was believed that it arose from (a) tracking of 
radioactive substances from the radon separa- 
tion area and radiochemical laboratories where 
it had leaked from the radon plant or had been 
spilled; (6) improper disposal of radioactive 
materials and wastes; (¢) breakage, loss, and 
improper storage of radiation sources; and (d) 
damage to the radiochemical area by fire and the 
techniques used in fighting the fires. It was im- 
possible to quantitate an employee’s integrated 
exposure due to the lack of any personnel radi- 
ation monitoring or survey information. In 
addition, the radiation hazards had varied dur- 
ing the years of the clinic’s existence. 

Evidence of possible minor radiation injury 
in 6 of the 10 employees was found on physical 
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examination. However, because of the small 
size of the sample in relation to the total num- 
ber employed over the years and the impossi- 
bility of defining individual past exposure, it 
was not feasible to correlate duration of ex- 
posure and medical findings. For the same rea- 
sons, it was not possible to correlate the heavy 
environmental contamination with the medical 
findings. There is no way of predicting the 
possible long-term effects of radiation exposure 
on the individual, but it is obvious that for 
those six persons in whom physical changes were 
found future radiation exposures should be 
minimized. 


Recommendations 


This study sharply pointed up the need for 
the observance of certain precautions in the 
handling of radioactive materials. The recom- 
mendations listed below apply specifically to 
radium therapy clinics and more broadly to any 
clinic using radioactive materials. 

1. Radiation therapy clinics should maintain 
a complete inventory of all sources of radio- 
activity and establish a source contro] system. 

2. Radon plants should be designed to pro- 
vide maximum protection against air and sur- 
face radioactive contamination (5). 

3. A contamination control system should be 
established whereby all equipment and areas 
subject to contamination are monitored at fre- 
quent intervals (6, 7). Decontamination 
should be carefully carried out if contamina- 
tion occurs. 

4. Waste disposal procedures should follow 
methods used by the Atomic Energy Commis- 
sion for disposing of long half-life, artificially 
produced radioisotope wastes. 

5. Local health authorities should be cogni- 
zant of radiological and radiochemical proce- 
dures used in order to assure occupational 
safety. 

6. Fire officials should be informed in ad- 
vance of the location of the radon plant and 
radioisotope storage so that proper fire-fighting 
techniques can be used if fires should occur 
(8, 9). 

7. Prospective radiation workers should re- 
ceive pre-employment physical examinations. 
Previous occupational and therapeutic radia- 
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tion exposure history should be obtained and 
evaluated prior to allowing additional radia- 
tion work. 

8. Personnel radiation monitoring should be 
maintained and evaluated. Whenever excessive 
exposure (greater than currently accepted max- 
imum permissible limits) is detected, proper 
medical examination should be performed, and 
techniques devised to reduce exposure to per- 
missible levels. 


On February 13, 1954, the 2-gram supply of 
radium remaining at the former clinic was trans- 
ported to the new location. The transfer took 
place without incident and was done in private 
vehicles. At this writing, nothing definite is 
known about the final disposition of the old 
buildings. 

At the present time, most of the recommenda- 
tions contained in this paper have been put into 
effect in the new building. 
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Representative Price. The committee has material submitted by the 
American Standards Association for this section of the hearing. 
Without objection, it will be included at this point. 

(The material referred to follows :) 


STATEMENT OF AMERICAN STANDARDS ASSOCIATION, INC. 


The American Standards Association, which is the national clearinghouse for 
standards, is a federation of 64 technical societies, trade associations, and con- 
sumer groups with 56 similar groups as associate members. It draws its support 
primarily from its more than 2,000 company members. 

The ASA had its beginnings in 1918 when five engineering societies formed 
the American Engineering Standards Committee. These societies were the 
American Society of Mechanical Engineers, the American Institute of Electrical 
Engineers, the American Institute of Mining and Metallurgical Engineers, the 
American Society of Civil Engineers and the American Society for Testing Mate- 
rials. They established the AESC for the purpose of eliminating conflicts and 
duplication among the standards which they themselves were issuing, each being 
authoritative in its own field. The first act of the AESC was to invite three 
(Government departments to join on an equal footing with the founding mem- 
bers. The War Department, the Navy Department and the Department of Com- 
merce accepted. These eight member-bodies, through their representatives on 
the main committee of the AESC, developed the principles and procedures which 
governed the operations of the AESC and which basically govern today the 
operations of the ASA. 

These principles are: 

First, standardization and all of its aspects are voluntary actions. 

Second, in the development of a standard any group having a substantial 
interest has an inherent right to participate in the proceedings. 

Third, if a committee be organized for the development of standards, it must 
be so balanced among producers, consumers, distributors, general interests and 
regulatory bodies, if they be involved, so that no one group may have a pre- 
ponderance. Thus no group by sheer weight of votes can force a standard 
through or conversely block a standard. 

Fourth, to receive approval as American Standard a standard must be sup- 
ported by a consensus of those substantially concerned with its scope and provi- 
sions. The loose word “consensus” was chosen advisedly because the ASA 
reviewing boards both count and weigh the votes. A negative vote within a 
committee must be accompanied by supporting reasons. There have been occa- 
sions when a single negative vote from a source importantly affected and sup- 
ported by strong reasons has been sufficient to return the standard to the 
committee for further work. On other occasions a number of negative votes 
with comparatively trivial supporting reasons have been noted for consideration 
at the time of revision of the standard, and the standard has been approved te 
make it available to those who want it. 

These principles still govern the work of the ASA. The consensus principle 
applies with equal force whether a standard is developed by a committee 
specially organized or whether it comes from cne of the large number of highly 
competent technical societies and trade associations which develop standards 
in their own fields. Any such standard may be submitted for approval as 
American Standard and will receive that approval if it meets the criteria of the 
ASA principles. 

In 1928, to cope with the increased workload, the American Engineering 
Standards Committee was reorganized as the American Standards Association. 
By 1948, the operation involved half a million dollars a year and the member- 
bodies instructed the directors to incorporate under the laws of any State in 
order to secure corporate law protection and at the same time to continue ta 
seek a Federal charter. At this time there were 10 member-bodies which were 
departments and agencies of the Government. They were: Departments of 
Agriculture, Commerce, Interior, Labor, Navy, War, and Treasury, Government 
Printing Office, Federal Works Agency, and the Housing and Home Finance 
Agency. When the ASA became the American Standards Association, Ine.. 
under the membership corporation laws of the State of New York, the 10 Gov- 
ernment member-bodies resigned on the grounds that the sovereign United States 
could not belong to a State-incorporated organization. 
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The present organization of the American Standards Association is shown 
on chart No. 1, attached. 

The Standards Council is the direct descendant of the old main committee of 
the AESC and has responsibility for technical policies and the procedures for 
the application of the ASA principles. The Board of Directors is concerned with 
general policies, administration and fiscal matters. All member-bodies are 
represented on the Council and 15 at a time are represented on the Board of 
Directors. The detailed work of the Council is delegated to the standards 
boards which are authoritative in their fields. The final review of standards 
before approval is handled by the Board of Review—a six-man group elected 
by the Council from its own membership. 

During the Second World War, the Bureau of Labor Standards, U.S. Depart- 
ment of Labor, after consultation with the National Bureau of Standards, re- 
quested the initiation of a project under the American Standards Association to 
develop a safety code for the industrial use of X-rays. 

This was handled as a war project, and the American War Standards Safety 
Code for the Industrial Use of X-rays was approved April 15, 1946. 

Shortly thereafter, this war project was converted into a regular peacetime 

project, Z—54, under the American Standards Association with the National 
Bureau of Standards as sponsor. The present scope of this project is as follows: 

Safety standards for the manufacture, installation, operation, use and mainte- 
nance of industrial equipment which may give off radiations from radioactive 
materials or X-rays. 

The sectional committee has been meeting regularly and has been working on 
the various sections of the revisions of this war standard, but as yet the revision 
has not been completed. 

In the meantime, this same Z—54 sectional committee, through subcommittee 
action, developed a companion document, “American Standard Safe Design and 
Use of Beta Ray Sources,” Z-—54.2-1958. The National Bureau of Standards, as 
sponsor for this project, has printed this as their handbook 66. 

On June 7, 1955, the American Society of Mechanical Engineers sent the ASA 
a request that ASA initiate a project on the safety codes for nuclear reactors, 
accelerators, and other related subjects and consider the American Society of 
Mechanical Engineers for sponsorship. This request was shortly followed by 
similar requests from the Atomic Industrial Forum (Sept. 13, 1955) and the 
National Electrical Manufacturers Association (Sept. 14, 1955). In response 
to these requests the ASA called a general conference which was held in Wash- 
ington on December 8, 1955. The conference was attended by 175 representatives 
of 119 organizations. It decided that the ASA should be requested to undertake 
standardization in the field of nuclear energy and requested the ASA to appoint 
a planning committee to urgently study the question of standardization in the 
field of nuclear energy in detail and report back to the conference as soon as 
possible. The planning committee was organized under the chairmanship of 
Mr. Morehead Patterson, chairman of the board of American Machine & Foun- 
dry Co. The planning committee recommended the establishment of a Nuclear 
Standards Board and, under that board, the establishment of six sectional com- 
mittees to deal with standardization in particular branches of the nuclear energy 
field. The organizations which had attended the conference approved the recom- 
mendations of the planning committee which were in turn approved by the 
Standards Council. 

The ASA’s organization in the field of nuclear energy is shown on chart No. 

The Nuclear Standards Board elected Mr. Patterson as its chairman, and 
proceeded to establish the several sectional committees indicated. The board 
meets from time to time to receive reports of progress and to settle policy ques- 
tions on behalf of the Standards Council within its own field. 

The organization of the several sectional committees is shown on a series of 
charts, Nos. 3 through 8. 

It will be noted from chart No. 8 that sectional committee N—7 is on the broad 
subject of radiation protection under the sponsorship of the Atomic Industrial 
Forum and the National Safety Council. It was realized that this work would 
very closely approach work already being done by the Z—54 sectional committee. 
There were full, friendly, frank, and free discussions between the National 
Bureau of Standards as sponsor of the Z—54 project, and the National Safety 
Council and the Atomic Industrial Forum as sponsors of the N-7 project. They 
agreed to divide the work as follows: It was agreed that the Z—54 sectional com- 
mittee should be responsible for safety standards associated with the utilization 
of byproduct materials and industrial applications of radiation from other than 
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radiation sources, such as X-ray units, high voltage electronic equipment, 
betatrons, etc. The N-7 sectional committee should be responsible for safety 
standards associated with routine operations in the production and utilization 
of fissionable materials. It was realized that there migh tstill be a few areas 
of overlap between the Z—54 and N-7 committees, but arrangements were made 
for coordinating the work of these two committees so that each would be kept 
advised of what the other was doing. 

The work of the N-7 sectional committee is carried on through subcommit- 
tees, and the report of subcommittee activity as of November 17, 1958, is as 
follows: 


SUBCOM MITTEES 


N7-1, Uranium mines and mills (Chairman: Duncan Holaday) : 

The chairman of this subcommittee wrote a preliminary rough draft for 
radiation protection standards in uranium mines and mills which he sent to the 
chairman of the sectional committee who expanded it considerably. The next 
meeting of this subcommittee has been scheduled for November 17 in Denver, 
Colo. 


N7-2, Safety standards in uranium and thorium refineries (Chairman: Mont 
G. Mason) : 

The chairman of this subcommittee believes that organizing the symposium 
on toxicity of uranium put on by the AEC at the New York University Medical 
Center in October was a major contribution toward development of standards 
for uranium refineries. 

N7-3, Isotopic separations (Chairman: Dr. Hugh F. Henry) : 

This subcommittee has been organized with the following membership: 

R. C. Baker, Paducah Gaseous Diffusion Plant, UCNC. 
H. F. Henry, Oak Ridge Gaseous Diffusion Plant, UCNC. 
Ben Kalmon, Portsmouth Area Plant, GAT. 

J. D. McLendon, Y-12 Plant, UCNC. 

N74, Health physics of fuel element fabrication (Chairman: 8.«F. Audia) : 

This subcommittee is still in the process of being organized. It planned to 
hold its second meeting on October 9 in Attleboro, Mass. 

N7-—5, Health physics for reactors (Chairman: Joseph Fitzgerald) : 

The first full meeting of this subcommittee was held October 14. The chair- 
man has organized the work for the subcommittee, has drawn up an outline of 
the proposed standard, and has assigned sections to different committee mem- 
bers to write. 

It should be emphasized that in this work the ASA as a federation and the 
ASA staff have no hand in the technical decisions. These are made by the 
experts drawn from industry, Government, and the scientific and technical com- 
munities who do their work at the expense and on the time of their employers. 
The ASA serves as the machinery through which these experts can come to- 
gether and through which their conclusions can be examined on three scores : 

First, does the proposed standard conflict with any standard already approved 
by the ASA? 

Second, was the sectional committee which recommended the standard com- 
petent and properly organized? and 

Third, is the proposed standard supported by a consensus? 

The attention of the committee is invited to the broad range of organizational 
participation in the nuclear standards board as well as in the several sectional 
committees. It will be noted that there is extensive and active participation on 
the part of a considerable number of Federal Government activities, including 
particularly the Atomic Energy Committee, the National Bureau of Standards, 
and the Department of Defense. 

(Prepared by staff of the American Standards Association, Inc. Submitted 
by Cyril Ainsworth, deputy managing director. ) 
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CHarT No. 3 


AMERICAN STANDARDS ASSOCIATION, INC. 


A federation of national trade associations, 





technical and professional societies, and con- 
sumer organisations, with companies affiliated) 


as members. 
USA member of International Organisation for 


Standardisation and International Electro- 
technical Commission. 


STANDARDS COUNCIL 


Representatives of 
Member Bodies 


MUCLEAR STANDARDS BOARD 


The administration and planning of national standardisation work in the 
field of nuclear energy. The coordination of the national point of view 
on international standardisation in this field (ISO/TC 85). The technical 
work will be placed in the hands of existing sectional committees and ex- 
isting committees of other organisations to the maximum possible extent. 


Organisaetions Represented on 


Aircraft Industries Association Assen of Casualty & Surety Cos 
American Chemical Society Atomic Industrial Forum 

Am Ped of Labor & Cong of Ind Orgs Bureau of Explosives 
american Industrial Hygiene Assn Conference of State & Provin- 
American Inst of Chemical Engrs cial Health Authorities 
American Inst of Electrical Engrs 

American Nuclear Society 

American Public Health Assn 

American Society of Civil Engrs 

american Soe of Mechanical Engrs 

American Soc of Safety Engineers 

am Society for Testing Materials 








the 


Mamfacturing Chemists' assn 
Natl Assn of Mut Casualty Co 
National Bureau of Standards 


N6 Ww? 
Reactor Radiation 
Safety Protection 


Pe Oe Oe ew es 


4 








Hation 


ytection 





RADIATION HAZARDS 141 


N2, GENERAL AND ADMINISTRATIVE STANDARDS FOR NUCLEAR ENERGY 


Sponsor : Atomic Industrial Forum. 

Scope:* Standards, specifications, and methods of administration associated 
with the peaceful use of nuclear energy including color codes, symbols, nomencla- 
ture, qualifications of professionals, records, and reporting systems and proce- 
dures, and accountability of materials. 

Organizations represented : 


American Chemical Society. 

American Conference of Governmental Industrial Hygienists. 
American Industrial Hygiene Association. 

American Municipal Association. 

American Nuclear Society. 

American Society of Mechanical Engineers. 

Association of Casualty and Surety Companies. 
Association of State and Territorial Health Officers. 
Atomic Industrial Forum. 

Health Physics Society. 

International Association of Governmental Labor Officials. 
National Association of Mutual Casualty Companies. 
National Bureau of Standards. 

National Safety Council. 

U.S. Atomic Energy Commission. 

U.S. Department of Defense. 


U.S. Department of Health, Education, and Welfare, Public Health Service. 
Subcommittees : 


N2-1—Color codes and symbols. 
N2-2—Procedures for industrial exposure records. 
N2-3—Qualifications of nuclear professionals. 
N24—Nuclear terminology. 

N2-—5—Model atomic energy legislation. 


N1.1-1957 


American standard glossary of terms in nuclear science and technology 


Developed by a conference under the leadership of the National Academy of 


Sciences, National Research Council, and approved by ASA under the existing 
standards method. 


CHART No. 4 


N3, NUCLEAR INSTRUMENTATION 


Sponsor : Institute of Radio Engineers. 

Scope: * Standards, specifications and methods of testing for instrumentation 
in the nuclear field including instrumentation for personnel protection, reactor 
control, industrial processes, analysis and laboratery work, radiation calibration 
equipment and components therefor. 

Organizations represented : 


American Chemical Society. 

American Conference of Governmental Industrial Hygienists. 
American Institute of Chemical Engineers. 

American Institute of Electrical Engineers. 

American Nuclear Society. 

American Society of Mechanical Engineers. 

American Society for Testing Materials. 


1 Also coordinates national point of view on subcommittee 1, terminology, definitions, 
units and symbols, of the international project on nuclear energy, ISO/TC 85, through its 
subcommittee N2—4. 

2 Also coordinates national point of view on Technical Committee 45, Electrical Instru- 
mentation, of the International Electrotechnical Commission. 
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Atomic Industrial Forum. 

Electronic Industries Association. 

Health Physics Society. 

Institute of Radio Engineers. 

Instrument Society of America. 

International Brotherhood of Electrical Workers. 
Manufacturing Chemists’ Association. 

National Bureau of Standards. 

National Electrical Manufacturers Association. 
Scientific Apparatus Makers Association. 

Society of Automotive Engineers. 

Underwriters’ Laboratories. 

U.S. Department of the Army, Corps of Engineers. 
U.S. Department of the Navy, Bureau of Ships. 


CHART No. 5 


N4, ELecTRIC APPARATUS AND SYSTEMS FOR THE NUCLEAR FIELD 
Sponsors: 


American Institute of Electrical Engineers. 
Electric Light and Power Group.’ 
National Electrical Manufacturers Association. 


Scope: Standards for electrical power apparatus, systems and controls, used 
in the nuclear field. 
Organizations represented : 


American Institute of Blectrical Engineers. 
American Nuclear Society. 

American Society of Mechanical Engineers. 
Electrical Light and Power Group. 

Electronic Industries Association. 

Elliot Co., division of Carrier Corp. 

General Dlectric Co. 

International Brotherhood of Electrical Workers. 
National Bureau of Standards. 

National Electrical Manufacturers Association. 
Underwriters’ Laboratories. 

U.S. Department of the Army. 





CHART No. 6 


N5, CHEMICAL ENGINEERING FOR THE NUCLEAR FIELD 


Sponsors: American Institute of Chemical Engineers. 

Scope: * Standards, specifications, tolerances, and methods of testing on the 
chemical engineering aspects of the nuclear field including: the refining, process- 
ing, separation, purification, treatment, packaging, handling, and disposal of 
fuels and allied materials such as radioisotopes, industrial chemicals, pharma- 
ceuticals with isotope tracers, and radioactive wastes (gases, liquids. and 
solids) ; the use of radioactive sources for tracer purposes and for processing 
of foods and other materials; and the application and use of chemically resist- 
unt coatings and the cleaning of contaminated equipment and facilities. 

Organizations represented : 


American Chemical Society. 

American Conference of Governmental Industrial Hygienists. 
American Industrial Hygiene Association. 

American Institute of Chemical Engineers. 

American Nuclear Society. 

American Public Health Association. 


' Edison Electric Institute and Association of Edison Illuminating Companies. 


* Also coordinates national point of view on subcommittee 4, radioisotopes, of the inter- 


national project on nuclear energy, ISO/TC 85, through its subcommittee N5—4. 








“d 


the 


of 
ma- 
and 
sing 
sist- 


inter- 


RADIATION HAZARDS 143 


American Society of Civil Engineers. 

American Society of Mechanical Engineers. 

American Society for Testing Materials. 

Association of Casualty and Surety Companies. 
Electric Light & Power Group. 

Ilealth Physics Society. 

Mallinckrodt Chemical Works. 

Manufacturing Chemists’ Association. 

National Association of Mutual Casualty Companies. 
National Board of Fire Underwriters. 

Scientific Apparatus Makers Association. 

Society of Automotive Engineers. 

Underwriters’ Laboratories. 

U.S. Atomic Energy Commission. 

U.S. Department of Defense. 

U.S. Department of Health, Education, and Welfare, Public Health Service. 


Subcommittees : 


N5-1—Fuel manufacture and fabrication. 

N5—2—Radioactive waste disposal. 

N5-3—Recovery of irradiated fuel. 

N54—Use and handling of radioisotopes and high energy radiation. 
N5—5—Packaging and transportation of radioactive material. 


N6, Reactor SAFETY 
Sponsors: 


American Nuclear Society. 
American Society of Mechanical Engineers. 


Scope: ‘Codes and standards concerned with the hazards involved in the de- 


sign, location, construction, and operation of nuclear reactors and of potential 
critical assemblies. 


Organizations represented : 


American Chemical Society. 

American Conference of Governmental Industrial Hygienists. 

American Federation of Labor and Congress of Industrial Organizations. 
American Hospital Association. 

American Industrial Hygiene Association. 

American Institute of Chemical Engineers. 

American Institute of Electrical Engineers. 

American Institute of Mining, Metallurgical and Petroleum Engineers. 
American Institute of Physics. 

American Iron & Steel Institute. 

American Medical Association. 

American Nuclear Society. 

American Public Health Association. 

American Society of Civil Engineers. 

American Society of Mechanical Engineers. 

American Society for Testing Materials. 

Associated General Contractors of America. 

Association of Casualty & Surety Companies. 

Atomic Industrial Forum. 

Compressed Gas Association. 

Electric Light & Power Group. 

Health Physics Society. 

Institute of Radio Engineers. 

Instrument Society of America. 

International Association of Machinists. 

International Brotherhood of Electrical Workers. 

Manufacturers Standarization Society of the Valve and Fittings Industry. 
Manufacturing Chemists’ Association. 


1 Also coordinates national point of view on Subcommittee 3, Reactor Safety, of the 
international project on nuclear energy, ISO/TC 85. 
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Mechanical Contractors Association of America. 

National Association of Mutual Casualty Companies. 

National Association of Plumbing Contractors. 

National Board of Fire Underwriters. 

National Bureau of Standards. 

National Clay Pipe Manufacturers Association. 

National Electrical Manufacturers Association. 

National Industrial Zoning Committee. 

National Research Council. 

Scientific Apparatus Makers Association. 

Society of Automotive Engineers. 

Society of Naval Architects & Marine Engineers. 

Underwriters’ Laboratories. 

U.S. Atomic Energy Commission. 

U.S. Department of Health, Education, and Welfare, Public Health Service. 
Subcommittees : 

N6-1—Site Evaluation. 

N6—-2—Containment. 

N6-3—F luid Systems of the Reactor and Fuel Within the Reactor. 

N6—4— Reactor Dynamics and Control Requirements. 

N6-5—Instrumentation and Execution of Control Requirements. 

N6-6—Operation, Operator Qualifications, Inspection and Maintenance, and 
Records. 

N6-7—Failure Probabilities and Maximum Credible Accidents. 

N6—-8—Fissionable Material Outside Reactors (normally subcritical systems). 


CHART No. 8 


N7, RADIATION PROTECTION 


Sponsors: Atomic Industrial Forum, National Safety Council. 
Scope:’ Safety standards for the protection of persons employed in facilities 
associated with the production and utilization of fissionable materials against the 
normal, routine hazards present in such facilities (facilities include mines, mills, 
refineries, separation plants, fuel element fabrication plants, critical assembly 
facilities, processing and reprocessing plants, working areas around nuclear 
reactors of all types, and transportation, and purification of “spent fuel elements” 
and gross fission products). 

Organizations represented : 


American Chemical Society. 

American Federation of Labor and Congress of Industrial Organizations. 
American Industrial Hygiene Association. 

American Nuclear Society. 

American Public Health Association. 

American Society of Mechanical Engineers. 

American Society of Safety Engineers. 

Association of Casualty & Surety Companies. 

Association of State and Territorial Health Officers. 
Atomic Industrial Forum. 

Health Physics Society. 

International Association of Governmental Labor Officials. 
International Brotherhood of Electrical Workers. 
Manufacturing Chemists’ Association. 

National Association of Mutual Casualty Companies. 
National Bureau of Standards. 

National Safety Council. 

Society of Automotive Engineers. 

Underwriters’ Laboratories. 

U.S. Atomic Energy Commission. 

U.S. Department of Health, Education, and Welfare, Public Health Service. 
U.S. Department of Labor, Bureau of Labor Standards. 


1 Also coordinates national point of view on Subcommittee 2, Radiation Protection, of 
the international project on nuclear energy, ISO/TC 85. 
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Subcommittees : 


N7-1—Uranium Mines and Mills. 

N7—-2—Uranium and Thorium Refineries. 
N7-3—Isotopic Separation Plants. 

N7-4—Health Physics of Fuel Element Fabrication. 
N7—5—Health Physics for Reactors. 


Representative Price. The next witness will be Dr. Shields War- 
ren, Cancer Research Institute, New England Deaconess Hospital. 

Of course, Dr. Warren is very well known to all the members of 
the committee. 

Glad to have you back, Doctor. 


STATEMENT OF DR. SHIELDS WARREN,' NEW ENGLAND 
DEACONESS HOSPITAL, BOSTON, MASS. 


Dr. Warren. I appreciate the opportunity very much, indeed. I 
am very glad to see you all. 

I have already prepared a statement, Mr. Price, and if that could be 
added to the record, I would like to pick out certain aspects of that 
for my prepared presentation. 

Representative Price. Your prepared statement will be included in 
full in the record. 

Dr. Warren. Thank you very much. 

While we probably know more about radiation and its effect on 
living cells than we know about many other injurious agents, there are 
still, as you have heard from the testimony this afternoon, very large 
areas of uncertainty. 

The human race, as all living things, has been exposed to small 
amounts of the naturally occurring radiation ever since life began. 
But it is only a little over 60 years ago that artificial sources of radia- 
tion were discovered. And it is only within the last two decades that 
large numbers of people became potentially exposed. 

We have learned that injury may be produced by either an acute dose 
or small often-repeated doses of radiation. Even sometimes after 
acute and obvious radiation injury, there may be long-delayed chronic 
effects. 

One of the oldest known of the industrial diseases, the lung sickness 
of the miners in Bohemia—Madame Curie isolated radium decades 
ago from the ore—has long been associated with a peculiar property 
of the miner, and this illness is now known to be cancer of the a , due 
in all probability to the high radon content of the mines. It was found 


1 Born: February 26, 1898, Cambridge (Middlesex), Mass.; 1918, A.B., Boston Uni- 
versity ; 1923, M.D., Harvard Medical School; 1949, S.D., Boston University (honorary) ; 
1952, D. Se., Western Reserve University (honorary); 1953, LL.D., Tulane University 
(honorary); 1956, D. Sc., Case Institute of Technology (honorary); 1951-, scientific 
director, Cancer Research Institute, New England Deaconess Hospital; 1947—52, Director, 
Division of Biology and Medicine, U.S. Atomic Energy Commission ; 1958, special adviser 
and acting U.S. representative to the Second International Conference on the Peaceful 
Uses of Atomic Energy, Geneva, Switzerland ; 1952—58, member, Advisory Committee for 
Biology and Medicine, U.S. Atomic Energy Commission ; 1955—, U.S. representative on the 
United Nations Scientific Committee on the Effects of Atomic Radiation; 1957-58, con- 
sultant, Office of Assistant Secretary of Defense (ad hoc Committee on ANP Hazards),; 
1955, chairman, Committee on Pathologic Effects of Atomic Radiation ; 1955-56, member, 
Committee on Genetic Effects of Atomic Radiation, National Academy of Sciences ; 1953—56, 
Chairman, Committee on Atomic Casualties, National Research Council member at large, 
Division of Medical Sciences, National Research Council, and member, Advisory Com- 
mittee on Atomic Bomb Casualty Commission, National Research Council. 

Awards: 1949, Ward Burdick Award of the American Society of Clinical Pathology ; 
1950, American Cancer Society Medal for 1950; 1952, William Procter Award, Scientific 
Research Society of America. 
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that something from 17 to 20 years of exposure was required to cause 
lung cancer, and only a fraction of the miners so exposed actually did 
go on toactual development of the disease. 

Now what are the sources of knowledge of radiation injury that 
we have at the present time? They are derived from a number of 
sources, 

First, patients who have been exposed to X-rays or radium for 
diagnosis or for treatment; second, from radiologists and their tech- 
nical assistants: third, patients treated with radioactive isotopes. 
Then we have the atomic bomb populations such as Nagasaki and 
victims of the relatively few accidents in the atomic energy programs 
of a number of different countries. And finally, our largest mass of 
data; that already referred to a good bit, is the experimental data 
obtained from the irradiation of plants and animals. 

It is possible that additional information can be obtained from 
studies of populations living in regions of high-radiation background 
as compared with those living in areas of low-radiation background. 

Radiation injury, we have learned, can be divided into three great 
classes: First, the immediate or fairly prompt damage to the exposed 
individual, which may or may not be followed by some degree of 
delayed injury; second, a long-delayed damage to the exposed indi- 
vidual; and finally, damage to ‘the offspring of the exposed individual. 

As you have heard already, the concept of a permissible level of 
radiation rests on the general assumption that we cannot, in practical 
daily life, avoid all risks. 

The risk from radiation under present practices is startlingly low. 
Three workers have died as a result of saline 4 injury in the opera- 
tions of the Manhattan district and the Atomic Energy Commission. 
Less than 50 have suffered detectable injury. This is among many 
thousands at risk and indicates that the atomic energy industry, as now 
operating, is not a hazardous industry. 

Representative Price. Mr. Ramey has a question he would like to 
ask you, Doctor. 

Mr. Ramey. Has the Commission made a study of its past employees 
from its laboratories and production plants, as to the radiation effects 
from any of the operations? I mean, just statistically seeing how 
many people got leukemia and how many people got these other 
diseases that might be associated with radiation ? 

Dr. Warren. Yes; there has been a quite careful followup of the 
various types of disease encountered, and so far there is actually a 
little less than in the general population, perhaps related to the fact 
that a fairly young and quite healthy group were initially chosen 
for this general purpose. 
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As you probably know, the radiation records of all of the employees 
are kept in a central file, so that it is possible to go back to any 
individual and find what his radiation record actually is. 

Mr. Ramey. Has that study actually been published ? 

Dr. Warren. I do not think it has been, as yet. I know it is being 
worked on within AEC, and I have been making a rough check on 
the basis of the health statistics as they have been published each year. 

Representative Price. This would ‘be an interesting study for the 
committee, then, to have in the consideration of this problem. I think 
we probably should try to have that study brought up to date. 

Dr. Warren. I would think this would be extremely worthwhile, 
Mr. Price, and ought to be obtainable within a reasonable period of 
time. 


Representative Price. The staff will be instructed to look into that 
before we conclude these hearings. 
(Supplementary information provided by the AEC follows :) 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., March 25, 1959. 
Mr. JAMES T. RAMEY, 
Executive Director, 
Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. RAaMEy: According to the March 10 transcript of the Joint Com- 
mittee’s hearings on workmen's compensation you asked the following question: 

“Has the Commission made a study of its past employees from its laboratories 
and production plants, as to the radiation effects from any of the operations, 
I mean, just statistically seeing how many people get these other diseases that 
might be associated with radiation?” 

In an attempt to answer your question the enclosed data (table I) have been 
assembled from the records of the major contractors of the Atomic Energy 
Commission and from the smaller contractors whose employees are working in 
areas of possible radiation exposure. 

These data are in a rather crude state and should not be considered to be 
statistically sound. To do this, these records would have to be broken into 
specific age groups and compared to the identical age groups of the U.S. 
population. In order to arrive at a crude basis of comparison the death rate 
per 100,000 population has been averaged for the ages of 20-64 which is taken 
to be the age range of the AEC contractor employees. 

From table I it can readily be seen that the death rate in these employees for 
both cancer and leukemia is considerably below the national level of 147.0 and 
7.0 respectively. The lower death rate in the AEC contractor employees may be 
largely attributable to the younger age structure of the employees. 

If we can be of further assistance, please do not hesitate to call upon us. 

Sincerely yours, 
C. L. Duna, M.D., 
Director, Division of Biology and Medicine. 
(Enclosure: Table I.) 
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CONGRESS OF THE UNITED STATES, 

JoINT COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C., April 7, 1959. 

C. L. DunHaAM, M.D., 

Director, Division of Biology and Medicine, 

Atomic Energy Commission, 

Washington, D.C. 


Dear Dr. DuNHAM: This will acknowledge receipt of your letter of March 25, 
1959, concerning AEC studies of radiation effects on its past employees from 
its laboratories and production plants. In your third paragraph you state as 
follows : 

“These data are in a rather crude state and should not be considered to be 
statistically sound. To do this, these records would have to be broken into 
specific age groups and compared to the identical age groups of the U.S. popula- 
tion.” 

Would it not be desirable to make a statistically sound study of the Commis- 
sion’s experience with past employees who have been ex,0osed in one way or 
another to radiation? Studies by the British, and others, on other radiation 
sources gave some rather interesting information. 

How much difficulty and expense would it be to undertake such a study, and 
how meaningful would such a study be? 

Sincerely yours, 
JAMES T. RAMEY, 
Eaecutive Director. 


ATomMic ENERGY COMMISSION, 
Washington, D.C., April 30, 1959. 
Mr. JAMES T. RAMEY, 
Ezecutive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. Ramey: Your letter of April 7, 1959 has been received and for- 
warded to Dr. Dunham for consideration by him and his staff. He has provided 
me with the following information explaining why his latter of March 25, 1959, 
was cast in that particular form and why that particular context was employed : 

For the data to be sound the information relating to our contract employees 
would have to be compared, at the very least, to identical age groups of other 
industrial employees, to persons of the same socioeconomic levels, to employees 
receiving similar numbers of medical examinations and to people with similar 
medical followups after leaving industrial employment. 

As a whole our contractor employees are perhaps younger than other industrial 
employees and their socioeconomic positions are somewhat different. An ex- 
cellent example of this would be found in our employees living in the communi- 
ties at Oak Ridge, Los Alamos, and Richland. In most cases these employees 
receive yearly medical examinations and consequently they tend to be unusually 
health conscious; a further effect of such examinations is early diagnosis of 
disease processes and in general more effective treatment. However, because 
the employment turnover among certain classes of employees is higher than 
among other classes, even this generalization must be carefully qualified. Also, 
followup studies on the high turnover rate employees are most difficult. This 
would require the development of an adequate mechanism for followup of per- 
sonnel who have left the contractor’s employment. It is recognized that it would 
have been helpful to have directed attention to such qualifications and com- 
parisons in our original response to your question of March 10, 1959, had these 
statistical comparisons been available. 

In answer to the question in your third paragraph, I believe it is highly 
desirable to make a statistically sound study of the Commission’s experience 
with its contractor employees. In view of the apparently very low incidence 
of leukemia and cancer in our contractor employees compared to the occurrence 
of such diseases in the normal working population, we should be extremely 
cautious about drawing conclusions from this survey especially when there are 
so few cases and so many factors which could affect the results. Not the least 
of these factors is the extremely long latent period (decades) for cancer in- 
duction at any but high doses and high dose rates. 

Pilot studies are underway at the Argonne National Laboratory which will 
help us establish reliable epidemiological procedures for long-term followup 
studies of our contractor employees. From these pilot studies we will also gain 
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a more realistic estimate of the cost, feasibility, and significance of a full-scale 
study. It should be added that such a study would of necessity involve the 
active cooperation of the Social Security Administration and the National 
Office of Vital Statistics, as well as the Public Health Service. 
If we can be of further assistance, please let us know. 
Sincerely yours, 
A. R. Luepeck#, General Manager. 


Representative VAN Zanpr. Did not Dr. Taylor make the state- 
ment a moment ago that in a paper he ade in Geneva last fall, 
out of 60,000 AEC employees some 60 have received the permissible 
dose ? 

Dr. Warren. Yes. 

Representative Van Zanpr. In reply to my question, he said there 
were no ill effects? 

Dr. Warren. Yes. That isright, Mr. Van Zandt. 

Representative Price. I think that is correct, that Dr. Taylor made 
that statement. We will get a copy of the presentation that was made 
at Geneva on that subject for inclusion in the record. 

(The presentation of Mr. Taylor at Geneva will be found on p. 64.) 

Dr. Warren. The thing that really worries us most about the 
atomic energy industry is the fear that there may be at some time 
an unforeseen catastrophic accident. Every effort is being made to 
avoid this, but it is conceivable that it could happen, and it is the 
shadow of this potential accident that is sort of hanging over the 
industry as a whole and makes us probably even more careful than 
we would be under ordinary circumstances. 

One of the things that makes the problem of evaluating radiation 
injury an extremely difficult one is that the effects may be very long 
delayed. As was brought out through some of the earlier questioning, 
Mr. Holifield’s questions for example, when a man has a leg broken 
in a plant, he knows at once that he is injured. He knows about how 
long he will be disabled. He knows that in the great majority of in- 
stances he will be able to be back at work. 

In radiation injury, on the other hand, there may be no immediate 
perceptible sensation or alteration in the body, or if there is, this may 
be followed by a considerable period of apparent health and well- 
heing before there is further evidence of injury. And quite possibly 
definite evidence of injury may not appear until 15 or 20 years after 
the exposure. 

This thing is going to be a very complicating factor, as far as the 
determination of compensation is concerned. 

One point that came up a little earlier in the testimony that I would 
like to touch on a bit is the question of whether or not there is a 
threshold for radiation injury, or a direct linear response. This is a 
question not susceptible of exact answers at the present time. I think 
we can say, one, that there is no evidence that other than the treat- 
ment or diagnosis of disease, radiation does anyone any good, and 
consequently we assume, as Dr. Morgan does, that any added radiation 
is undesirable. 

Some people take the extreme position that one can extrapolate in 
a straight line from the observable effect of radiation to zero. Others 
take an equally firm, possible extreme, stand that there will not be 
any effect until you reach possibly a level of 25 hours or 50 hours, 
or something of this sort. The truth probably lies in between these 
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two areas. And it is very likely that we have a virtually i apenas 
tible effect with low levels of radiation, w hich become more readi 
and strikingly seen as one gets into the 25, 50, and 75 r. range. 

Representative DurHam. Doctor, your statement, as I recall, was 
to the effect that that should not be done. Would that apply to cancer ? 

Dr. Warren. In the case of the treatment of any disease, Mr. Dur- 
ham, we do not worry about the amount of radiation that we give to 
the patient, except in proportion to the good that we can do. And we 
have no hesitancy in giving a patient ‘several thousand r. of radia- 
tion to a localized area, if it is felt that this will help him. And I 
think that while we have learned a great deal about the effects of 
radiation in the course of the treatment of cancer patients, we would 
have to say that each cancer patient is an individual case, and you have 
got to treat it according to the very best judgment you can ‘bring to 
bear on that case, and use just as much radiation as is indicated. I do 
not know whether that quite answers your question. 

Representative DurHam. I think it does. I asked the question for 
the reason that today the treatment is going on in practically every 
hospital in the country with cobalt 90. 

Dr. Warren. Yes; and we are learning a great deal from that. 
As I say, we have learned from this, and one does not pay any atten- 
tion to permissible dose levels when one is treating a disease such 
as cancer. 

Representative Duruam. Would you hazard a guess today as to how 
many cancer patients in the United States are being treated at the 
present time with cobalt 90? Is there any record of such a thing? 

Dr. Warren. I would hesitate to hazard such a guess. I think 
possibly Dr. Morgan might have such figures. As just a very wild 
guess, subject to correction, and I honestly do not quite know how 
to get the figures, I would say perhaps several thousand annually. 

Representative Van Zanpr. Doctor, have you followed the case of 
Secretary Dulles? 

Dr. Warren. Only as I have seen it in the newspapers, Mr. Van 
Zandt. 

Representative Van Zanvr. According to the press he was inocu- 
lated with radioactive liquid gold, and in the morning paper I no- 
ticed a story in which persons were told to stay away from him 
because of the radiation. 

What are your comments on this story ? 

Dr. Warren. There is emitted from the radioactive colloidal gold 
a’ penetrating type of radiation, gamma radiation, so that for a brief 
period of time it is necessary in the interests of radiation safety to 
—— the length of time that personnel can stay closely adjacent to 

erson who has received an appreciable dose of this material. 
epresentative Van Zanpt. What are the possibilities of develop- 
leukemia ? 

r. WarrEN. There is an extremely slight possibility here, very, 
very slight; but I think all of us are odine on the principle that 
when we are dealing with a potentially dangerous type of energy, 
we want to restrict its access to humans to whatever extent we can. 

Representative Price. Is age an element, or a factor, in the treat- 
‘ment in such a case? 
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Dr. Warren. Age is an element, sir, and one of the things that 
was brought out by I believe Dr. Taylor and by Dr. Morgan, also, 
was that. age is very important in susceptibility to radiation effects. 
A growing child is more susceptible to radiation injury than is an 
adult. There is strong clinical evidence from this, as well as evidence 
from experimental animals, Mr. Price. 

Representative Price. Can an older person absorb more radiation 
than a younger person ? 

Dr. Warren. No, I do not think you can perhaps put it quite as 
bluntly as that, but I would rather say it in this way: that a grown 
person can absorb more radiation with less permanent injury than a 
growing child can. 

Representative Van Zanpr. One more question, Mr. Chairman. 

Doctor, in the treatment of leukemia, it is possible to attack that 
disease with radiation ? 

Dr. Warren. That is quite true, Mr. Van Zandt. 

Representative VAN ZaNpt. At the same time, an overdose of radia- 
tion can develop leukemia ? 

Dr. Warren. Yes. This is absolutely right. 

Representative Van Zanpr. Doctor, is it net true that we have 
patients who have been treated for leukemia with liquid gold, and 
their lives have been extended for many years? 

Dr. Warren. I am not so sure with radioactive gold, Mr. Van 
Zandt. Certainly with radioactive phosphorus their lives have been 
extended. One of the characteristics of the radiation induced cancer 
is that it is just like any other cancer and so is susceptible to treat- 
ment by radiation as well as causation by radiation. 

Representative Van Zanpr. I was impressed some years ago, at 
Berkeley, when they inoculated a patient with a radioactive material, 
and with a geiger counter traced the material as it distributed itself 
through his body. 

Dr. Warren. Yes. 

Representative Price. Will you proceed, Doctor? 

Dr. Warren. I think that we will have to have a tremendous 
number of experiments done and many more years of observation be- 
fore we can settle in detail this question. 

I would like to mention, just to be sure that the record is clear, 
that a tremendous amount of work has been going on in this field for 
a number of years, and I am sure Dr. Morgan did not mean to imply 
that systematic work was only to be started at the present time. It 
has been going on. But it is a problem of doing first things first, 
and much of the work that appears to be spotty in the research field 
is spotty because of the particular problems that had to be answered. 

I, as an individual physician, am very happy to see the increasing 
interest of the Public Health Service in this eld, and I had the oppor- 
tunity in 1952, when I was working with the AEC, to get the active 
aid and cooperation of the Public Health Service in working in this 
field, and they have done much useful and effective work. 

Now I would like to speak briefly with regard to the probability of 
injuries:resulting from single and fairly massive doses of radiation. 
And by this I mean radiation that might occur in the runaway of a 
reactor, or exposure to hot fuel elements, or something of this type. 

In my full testimony, I have tried to give an estimate, on the basis 
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of our present knowledge, of the types of damage that would result 
from various dose levels of radiation, ranging from 25 r. up to an 
overwhelming dose, in the neighborhood of 1,000 or 1,200 r. And I 
will not take your time for that at the present time. 

It is important to distinguish between three factors in radiation. 
One is the time intensity relationship. One can get into very serious 
trouble with a dose of radiation given all at once, which has virtually 
no effect, no detectable effect, when protracted over a long period of 
time. 

For example, a dose of 400 r. would kill roughly half of an exposed 
population. And anyone would be made seriously sick at that dose 
level. On the other hand, I have received several hundred r. in very 
small doses over a long period of time, and I have not yet recognized 
a detrimental effect from this. 

One needs, therefore, not to deal simply in an arbitrary total of 
radiation, but keep in mind how that total was received. In general, 
one can say that if radiation is protracted in time, there is less damage 
than if it is given ina matter of seconds or hours. 

Another point of importance is that the total mass of the body that 
is exposed is of very great importance. If one’s hands alone are ex- 
posed, it is a very different factor than if the whole body is exposed. 
And often in the treatment of cancer we give several thousand r., 
usually in protracted radiation, to maybe an eighth or a tenth of the 
mass of the body, which would be immediately lethal if given to the 
whole body. So this is a factor that has to be weighed. 

Another one is that we have to make the sharp difference that some 
of the earlier witnesses have made between somatic radiation and 
genetic radiation. Radiation is probably much more cumulative— 
although there apparently is some dose rate effect even there—in the 
case of genetic radiation than in the case of somatic radiation. 

There are several reasons—I would like to touch on them briefly— 
why the permissible dose levels have been changed over the years. 
And as one who has been interested in radiation problems since 1925, 
I would like to speak very briefly about this. 

One factor was that in the early days one was concerned with pri- 
marily soft, relatively poorly penetrating radiation. The machines 
that they had were not very good. And consequently, the thing that 
the radiologists were most worried about was the protection from 
skin burns. They were not then aware of the relationship between 
leukemia and radiation. This has been a subsequent development. 

As radiation became more and more penetrating and could reach 
within the body and reach the deeper seated lymphoid tissue, reach 
the blood forming organs, one had to be more and more careful, be- 
cause these tissues are much more sensitive to radiation damage than 
is the skin. And it is not quite fair to say that the change in the per- 
missible dose of radiation came about alone because of advancing 
knowledge, but it came about in part because of the greater and 
greater penetrating power of some of the radiations with which we 
are concerned. 

Likewise, it was concerned with his problem of probability that has 
been mentioned a number of timesthis afternoon. And one takes much 
less risk with a population that runs into the tens of thousands than one 
does in a population that runs into perhaps a few hundred. 
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For example, in the initial discovery and utilization and purification 
of about the pound of radium that was available up to 1939, there were 
perhaps a thousand people involved. Roughly 100 of those died in 
the process, because there was not enough knowledge as to how to 
protect. Thanks to their very unhappy experience, it has been pos- 
sible to now set standards that will avoid a happening of that type. 

Thank you very much, Mr. Price. 

Representative Price. I noticed your reference to the fact that you 
could get 400 roentgens over an entire body, which could be fatal, and 
5,000 roentgens in one spot. Could you give us an example of how that 
might be—400 to the entire body against 5,000 that might be directed 
to one spot on the body ? 

Dr. Warren. Yes. Let us say, for example, that there is a reactor 
accident, and in order to save the lives of a number of workers in the 
plant it is necessary to drop in some material, cadmium or something 
of that sort, to stop the reaction. An individual might well receive 
400 r. of total body radiation in doing this. And this would give him 
a 50-50 chance of being killed and would also mean that he would 
undoubtedly have serious injury afterward. 

On the other hand, a number of people who have skin cancers of the 
face have in the order of 4,000 r. of X-rays applied only to that par- 
ticular field. And this was the point I was trying to make: that there 
is a great difference in the treatment of a cancer as to whether one is 
dealing with whole body radiation or radiation of only a portion of 
the body. 

Representative Price. Any questions of Dr. Warren? 

Representative Van ZaAnpr. Doctor, would you bring us up to date 
as far as the Japanese who were bombed in World War II are con- 
cerned ? 

Dr. Warren. Yes, sir. As you know, the AEC is studying the 
populations there through the National Academy of Sciences, and at 
the present time there is a decreasing number of leukemias turning up. 
The peak of leukemia was reached from about 7 to 9 years after the 
explosion, and fewer cases are turning up now than were turning up 
earlier. We think that there will be a scattering of cases of leukemia 
that appear for a considerable period of time. So far, about 3 per- 
cent of those most heavily exposed, those that were within 1,200 yards 
of the hypocenter, have come down with one or another form of 
leukemia. 

The study of the first generation of children has been completed. 
It was carried out by doctors Neel and Schull and they found that 
there was no increase in observable abnormalities; that there was a 
disturbance of the sex ratio; that more than the normal proportion 
of boy children were being born in Nagasaki than would be expected. 
This is taken by the geneticists to indicate that there probably has 
been some genetic effect. This is one of the very sensitive indicators 
of a genetic effect in man. 

Representative Van Zanpt. What about the body burns and so 
forth? 

Dr. Warren. Those were mostly due to thermal radiation, either 
flash burn from the explosion itself or fire burn as they were caught in 
the conflagration. Most of those have been pretty well taken care of. 

The type of very serious keloid that we saw when we were there 
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in 1955-57 has been helped by surgery, and by simple amelioration 
of the scarring process. And while there are a number of scarred indi- 
viduals still present, the problem is not as great as it was initially, Mr. 
Van Zandt. 

Representative Van Zanpt. Could you switch to the Marshall Is- 
lands for a moment and give us the results of your studies there? 

Dr. Warren. I have not studied the Marshall Islanders personally, 
sir. I have seen them, but I have not worked closely with them. I 
have to depend for this on the results of the very careful survey made 
by the groups sent out by the Division of Biology and Medicine of 
AEC. A group is out there at the present time, "a believe, bringing 
them up to ) date. 

So far, no serious effects have resulted and the skin burns, which 
had been present from direct contact of fallout with the skin, have 
virtually cleared. 

Representative Price. Doctor, is there a difference in the injury 
received from exposure to ultraviolet rays of the sun, for example, and 
that produced by exposure to gamma radiation ? 

Dr. WarreN. That is a very excellent example that you have chosen 
to ask me about, Mr. Price, because all of us have had experience with 
sunburn to some degree. 

Actually, there are points of similarity, and there are points where 
there are marked diver gencies. Ultraviolet light will produce changes 
in some organisms that are very similar to radiation changes. And 
some of the scientists studying at Oak Ridge, for example, : are using 
ultraviolet for this very purpose, to give us ‘added information. Most 
of the sunburn comes, of course, from the ultraviolet components. 
Ultraviolet light is very easily screened out. The body is very easily 
shielded from it. 

The experience on a hot bathing beach on a summer’s day brings this 
out very clearly, of course. However, ultraviolet light can produce 
sufficient sunburn, if the sunburn be severe, to produce skin changes 

rather similar to the changes that we see from an acute X-ray burn. 
And also one can get systemic effects, effects throughout the body, of 
fever, weakness, and so on, due to the destruction of skin cells and 
cells near the skin, that are somewhat comparable to that due to ioniz- 
ing radiation. 

The big difference is that the ultraviolet effect is a surface effect, 
penetrating only a very few cells, whereas the ionizing radiation ef- 
fects reach all the way through the body. And virtually every cell in 
the body will be affected to some degree by the ionizing radiation in 
contrast to the ultraviolet. 

But I have seen occasional localized erythemas, as radiologists call 
them, reddening of the skin, due to radiation therapy, that would be 
quite hard to differentiate from a sharply localized sunburn. 

Representative Price. Mr. Van Zandt? 

Representative Van Zanpr. I have nothing to say except that we 
are glad to have you back with us, Doctor. © 

Representativ e Price. Any other questions? 
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(The prepared statement of Dr. Warren follows :) 


RADIATION AND COMPENSATION 


(By Shields Warren, MD., scientific director, Cancer Research Institute, New 
England Deaconess Hospital, Boston, Mass.) 


The question of compensation for radiation injury is unusually complex be- 
cause the basic mechanism by which radiation induces injury are not clearly 
understood. Injury may be produced by very small but often repeated doses 
of radiation. Even after acute and obvious radiation injury there may be long- 
delayed chronic effects. One of the oldest known industrial diseases, the lung 
sickness of the miners at Joachimsthal and Sechneeberg, from the ore of which 
Mme. Curie isolated radium decades ago, had long been associated with some 
peculiar property of these mines. This illness is now known to be cancer of the 
lung, due in all probability to the high radon content of the air in the mines 
and the long, though slight, exposure of the tissues to radon and its products. 
Seventeen to twenty years of exposure is required to cause lung cancer, and 
only a fraction of those exposed to this radiation develop the disease. 

While we know more about radiation and its effects on living cells than 
we know about many injurious agents, there are still large areas of uncertainty. 
The human race has been exposed to small amounts of naturally occurring back- 
gound radiation since the race began but it is only a little over 60 years ago that 
artificial sources of ionizing irradiation were discovered and only within the last 
two decades that large numbers of people became potentially exposed to them. 
Our sources of knowledge of radiation injury are derived in large part from 
studies of the following: 

(1) Patients who have been exposed to X-rays or radium for diagnosis 
or treatment. 

(2) Radiologists and their technical assistants. 

(3) Patients treated with radioactive isotopes. 

(4) The atomic bombed populations of Hiroshima and Nagasaki. 

(5) The Marshallese and the Japanese fishermen exposed to heavy fall- 
out radiation. 

(6) The victims of the relatively few accidents in the atomic energy 
programs of different countries. 

(7) Experimental data obtained from irradiation of plants and animals. 

Additional information may prove to be obtainable from studies of populations 
living in regions of high natural radiation background as contrasted with those 
in low. * 

The problem of industrial compensation is complicated because it involves 
economic, emotional, and personal factors that serve to obscure further a field 
that is inherently difficult to evaluate. One must reeognize, therefore, that in 
the attempt to apply incomplete scientific knowledge to problems of compensation 
our present system may well involve uncertainties as well as some inequities. 
In reading the following discussion it should be kept in mind that the benefit of 
the doubt in case of uncertainty should be given to the worker. 

We may divide radiation injury into three great classes: 

(1) Obvious and fairly prompt damage to the exposed individual, often 
followed by some degree of delayed injury ; 

(2) Delayed damage to the exposed individual ; 

(3) Damage to offspring of the exposed individual. 

The concept of a permissible level of radiation rests on a general assumption. 
This is that we cannot in practical daily life avoid all risks but must endeavor 
to regulate our activities in such a way that the risk from any given source is not 
unacceptably great. The degree of acceptability varies. For example, we accept 
tens of thousands of deaths caused by automobiles as balanced by the convenience 
and speed of transportation. On the other hand, two or three deaths from small- 
pox would be regarded as a great threat and would lead to emergency measures 
for control. Every traveling salesman expects to gain from the travel inherent 
in his work. On the other hand, he clearly places himself at increased risk when 
he undertakes this travel. 

The risk from radiation under present practices is startingly low. Three work- 
ers have died as a result of radiation injury in the operations of the Manhattan 
District and the Atomic Energy Commission. Less than 50 have suffered de- 
tectable injury. This is among many thousands at risk and indicates that the 
atomic energy industry as now operated is not hazardous. 
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Still another aspect of the atomic industry is the knowledge that a very large- 
scale atomic accident, while extremely unlikely to happen, could nevertheless, 
be catastrophic in its effects. Consequently, the relative safety of the industry 
for the individual has become to some extent overshadowed by the great poten- 
tial risk inherent ip ap accident that has not occurred, in all probability will not 
occur, but can couceivubly occur. 

The fact that exposure to radiation may have long-delayed effects renders 
the question of determining compensation exceedingly complex. When a man 
has a leg broken in a plant he knows of the injury ut once; he knows about how 
long he will be disabled: he knows that in the great majority of instances 
he will be able to go back to work. In radiation injury, on the other band, 
there may be no immediate perceptible sensation or alteration in the body 
or, if there is, this may be followed by a very considerable period of apparent 
health and well-being before further evidence of injury appears. Definite 
evidence of injury may not appear for 15 or 20 years after the exposure. This, 
then, makes the compensation of radiation injury a very difficult problem. One 
might need to exclude such late effects from the operation of the statute 
of limitations or to establish a scale of compensation for putative future dumage 
based on the probable future effects of the type and amvuunt of excessive radia- 
tion received. 

There are two conflicting theories as to the amount of radiation required to 
produce injury, whether immediate or delayed. The first, bused on genetic 
observations on a number of forms of living plants and animals, assumes that 
injury is cumulative, independent of radiation rate, and that the probability 
of damage increases directly as does the total douse received, whether it be 
received at one time or at many different times. This is called the linear 
hypothesis. In contrast to this is the experience gained from observations on 
plants, animals, and man that so far as a given individual is concerned, small 
amounts of radiation have no observable effect due to the reparative functions of 
the body and only when radiation exceeds a certain, though as yet unknown, 
point does injury appear. This is the so-called threshold theory. The truth 
probably lies somewhat between these points. 


PROBABILITY OF INJURY RESULTING FROM MASSIVE DOSES OF RADIATION 


Massive doses of radiation may be assumed to be radiation of the entire 
or virtually entire body received in a short time (seconds to hours) and 
totaling 200 r.a.d. or more. At about 200 r.a.d. absorbed within a period of 
minutes, death of a few susceptible persons can result. In all probability, 
however, less than 10 percent of any exposed group would die at about 200 
r.a.d. With a dose of 400 to 450 r.a.d. about half of the exposed individuals 
would die and the survivors would have some degree of illuess lasting from 
days to months but would recover almost entirely later; an unknown but small 
percentage would develop diseases of the blood such as leukemia and possibly 
show slight evidence of premature aging resulting in a life span shortening of 
2 years or less. From the genetic standpoint, men or women so exposed would 
probably show transient sterility of 2 to 4 years duration. On recovery of 
fertility, they would have a slight bunt unknown increase in likelihood of con- 
genital malformations in their offspring. 

Those receiving 800 r.a.d. or above would almost certainly die. 

The same dose of radiation received in protracted fashion has much less effect 
on the body than when received acutely. Many radiologists have received about 
15 r.a.d. per vear of protracted radiation for many years without demonstrable 
ill effect. There is some evidence that at a total protracted dose of about 
1,000 r. life may be shortened several years and leukemia be more prevalent. 

Much higher doses of radiation are tolerated by portions of the body than by 
the whole body. Thus 400 r. of acute whole body radiation may kill: 5,000 r. 
of acute or slightly protracted radiation applied to a small area of the skin may 
cure a skin cancer and produce only a scar. 

The effects of inhalation, swallowing, or introduction through the skin of 
radioactive materials such as radium, plutonium, or strontium 90 will not 
be considered in detail here. There are many data on the danger from these 
substances in animals; a small amount of data in man. Permissible occupa- 
tional limits have been set for these and other radioactive substances by the 

Jational Committee on Radiation Protection based largely on animal experi- 
ments and studies of the victims of radium dial painting and of some persons 
who received supposedly therapeutic doses of radium-containing water in years 
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past. The chief effects to be expected from overdosage of radium is localized 
low-grade inflammatory change in bone followed in many years by bone tumor. 
If inhaled, there would be increased danger of lung cancer. Severe anemia 
would also be a possibility. Only one case of leukemia has followed radium 
poisoning. 

No injury has as yet been demonstrated in man from either plutonium or 
strontium 90. However, data in animals indicate that plutonium is an effective 
earcinogenic agent and that strontium 90 is an effective agent in the produc- 
tion of bone sarcoma and may be a leukemogenic agent. 

Different types of radiation produce effects different in degree but not in kind. 
Observations have made possible the establishment of factors permitting com- 
parison of the biological effects produced by a given type of energy. This rela- 
tive biological effectiveness (RBE) ranges from 1 to 10, taking the gamma rays 
of radium or 200-kilovolt X-rays as 1. 

Some types of radiation tend to produce certain effects more readily than 
others. Thus, neutrons may produce cataracts as the most prominent change; 
strontinm 90 and radium (when absorbed in the body), bone tumors; X-rays, 
skin cancer or leukemia. 

In attempting to evaluate the effect of radiation, one must remember that 
there are few diseases or malfunctions produced solely and characteristically 
by radiation. Skin cancer can be produced in man by certain chemicals, ultra- 
violet light, irritation, as well as by radiation. Leukemia may occur in 3 per- 
cent of a heavily irradiated population, but even higher among those exposed 
to benzol. 

Some of the late atrophic changes of the skin and other tissues, some cataracts, 
some atrophie changes in bone can be recognized as almost certainly produced 
by radiation. 

Searing these variables in mind, and the great fallibility of attempting to 
particularize from general data, one may expect the following changes to develop 
in workers exposed to given doses of radiation: 


25 r. 
Acute exposure: 


Immediate effects_..t.e Transient and minor blood cell changes. 
Late effects None perceptible. 
Protracted exposure No effect. 


100 r. 
Acute exposure: 

Immediate eifects_._.ttctp Slight blood changes, probably both quantitative 
and qualitative. Slight nausea and vomiting in a 
few persons. Possible temporary reduction of fer- 
tility in some men or women. Very slightly in- 
creased chance of genetic defects in offspring. 

Late effects Probably none except for very slightly increased 
chance of genetic defects in offspring. 

Protracted exposure: 

Linear hypothesis..ute Probably no effect beyond a slightly greater likeli- 
heod of development of leukemia and possibly 
slight anemia. Very slightly increased chance of 
genetic defects in offspring. 

Threshold hypothesis. No effect on the individual. Very slightly increased 
chance uf genetic defects in offspring. 


200 r. 
Acute exposure: 

Immediate effects...ihm Moderate changes in blood cells, Transient nausea 
and vomiting, mild diarrhea. A very few highly 
susceptible individuals might die, chiefly from 
damage to the blood-forming system. Slight tran- 
sient epilation might occur in a few. Possible 
temporary reductien of fertility in some men or 
women. Very slightly increased chance of genetic 
defects in offspring. 
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Acute exposure—Continued 





Late effects....._.... Possibly some degree of persisting epilation. Slight 
possibility of development of leukemia, probably 
under 3 percent. Possibly slight anemia. Very 
slightly increased chance of genetic defects in 
offspring. 



























Protracted exposure: 

Linear hypothesis__-_-- Slightly greater likelihood of development of leu- 
kemia and other types of cancer and possibly 
slight anemia. Very slightly increased chance of 
genetic defects in offspring. 


Threshold hypothesis_. Probably no effect. 





500 r. 
Acute exposure : 

Immediate effects____-_ Marked blood cell changes. Severe nausea, vomit- 
ing, and diarrhea. Death in about % those ex- 
posed unless treated promptly. Some deaths in 
any event. Transient sterility. Moderately in- 
ereased chance of genetic defects in offspring. 
Epilation. 

Late effects_...._._--. Persistence in disturbance of blood cells quantita- 
tively and qualitatively for some months. In- 
creased likelihood of leukemia and anemia, pos- 
sibly up to 5 percent. Possible increase in likeli- 
hood of cancer. Some degree of persistent epila- 
tion. Sterility lasting up to about 2 years. 
Moderately increased chance of genetic defects in 
offspring. 

Protracted exposure : 

Linear hypothesis___-_. Probably none except moderately increased chance 
of development of leukemia, anemia, and possibly 
cancer. Moderately increased chance of genetic 
defects in offspring. 

Threshold hypothesis_. Slightly increased chance of leukemia, anemia, and 
possibly cancer. Moderately increased chance 

of genetic defects in offspring. 


800 r. 


Acute exposure______--___ Severe nausea, vomiting, and diarrhea. Severe 
quantitative and qualitative damage to blood cells. 
Great weakness and lassitude. Death within days 
even with supportive treatment. All exposed in- 
dividuals would probably die in spite of prompt 
supportive treatment. 

Protracted exposure______- No immediate effects. Some shortening of lifespan, 
probably under 5 years and an increased probabil- 
ity of leukemia or anemia, probably under 1 per- 
cent for each. Moderately increased chance of 

genetic defects in offspring. 


















1,200 r. 


















Acute exposure____._--_-_ Immediate disorientation and prostration with 
severe nausea, vomiting, and diarrhea, reddening 
and itching of the skin. Severe quantitative and 
qualitative damage to blood cells. Great weakness 
and lassitude. Death within days even with sup- 
portive treatment. 

Protracted exposure____._- About 5 years shortening of lifespan. Greater like- 
lihood of leukemia, perhaps up to 2 percent of ex- 
posed persons. Some increase in susceptibility to 
other types of cancer. Probably some anemia. 

Moderate increase in possibility of hereditary de- 

fects in offsprings. 
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The permissible dose level established by the National Committee on Radia- 
tion Protection, an independent body of experts publishing through the National 
Bureau of Standards, is 5 r.em. for each year of the person’s life over 18. 
Further, this should not exceed 12 r.e.m. in any 1 year. This is a lower level 
than that previously established, influenced by the fact that in recent years 
enough people are being exposed to radiation to have potential genetic signifi- 
cance for the race. The linear hypothesis is assumed to hold, and hence the 
genetic significance of 100 r. of protracted total body radiation received by 
10,000 people of child-bearing age is greater than that of 500 r. received by 1,000 
people. This current permissible dose is also based on the fact that as the 
number of exposed individuals increases the chance increases of some very 
susceptible individuals who may be injured at fairly low levels of radiation 
occurring among them. 

If we assume the linear hypothesis, it is conceivable that a small number of 
persons of the many exposed might be damaged by long-continued low-level ex- 
posure within the permissible dose range. If we assume the threshold hypothe- 
sis, no cases of radiation iniury would be expected. 

It should be remembered, however, that the permissible dose range is not 
meant to apply to the total population, including ill persons and the very young 
who may be more susceptible to injury, but rather is meant to apply only to 
adults working under conditions controlled from the standpoint of radiation 
and medical supervision. 

One must keep in mind that there is probably no threshold for genetic damage, 
although the damage is probably so slight as to be not detectable at present 
permissible dose levels. 

Thus, it may be seen that the probability of injury being noted in those cases 
where the dose received over a protracted period of time is equal to or less than 
the permissible level of radiation is so slight as to be in all probability negligi- 
ble. If we assume a linear relationship, regardless of total amount of radiation 
and rate at which it is delivered, one could conceive of noticeable injury at this 
level in one or two of very many exposed. These statements are based on the 
use of plant or experimental animals in great numbers, where there is evidence 
that late injury can develop in a very few. The most probable type of injury 
would be the development of leukemia. There is no evidence of shortening 
of lifespan at present permissible dose levels. 

Probably some genetic damage will be done, but this is too slight to detect by 
means available at present. There is slight evidence that some radiologists who 
have received much more than the present permissible dose levels have had a 
s'ight increase of hereditary disease in their offspring. 

It should be pointed out that ionizing radiation is only one of a number of 
mutogenic factors with which we come in contact in our lives today. 


BASIS FOR COMPENSATION 


Given a history of exposure to an excessive dose of radiation, either acute or 
protracted, and the presence of injury reasonably related to radiation, a sound 
basis for compensation is available. In some instances a small sum might be 
added to cover the possibility or probability of latent injury, the effects of which 
might not be manifest for some years to come. 

If at the time of claim only a history of excessive exposure to radiation is given 
and evidence of injury is not present, only the chance of future damage can be 
considered. This problem is much more difficult. If the dose received is low, 
the probability of subsequent evidence of injury is so slight as to rule out consid- 
eration of future harm. If, on the other hand, the dose is large, the probability 
of future damage might be deemed sufficiently great to warrant a minor degree 
of advance compensation. Probably, however, the best approach is to compensate 
only for injury as it becomes clearly evident, maintaining if necessary a reserve 
fund to meet possible future claims for harm by exposure received earlier but 
only then apparent. As time goes on and experience is gained in this field, 
undoubtedly much better appraisal of risk can be made than at the present time. 

Radiation is properly considered as a potential occupational risk but in the 
light of experience available thus far, it is a much smaller risk than that con- 
sidered acceptable in many industries where ionizing radiation is not a factor. 


Representative Price. The next and final witness for this after- 


noon’s session will be Dr. Charles Williams, of the Liberty Mutual In- 
surance Co. 
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Dr. Williams?’ 


Doctor, I understand that you are going to testify on the safety 
programs, 


STATEMENT OF DR. CHARLES R. WILLIAMS,’ PH.D., ASSISTANT 


VICE PRESIDENT, LIBERTY MUTUAL INSURANCE CO., BOSTON, 
MASS. 


Dr. WittraMs. Yes, sir, that is correct. 

Representative Price. Under the general description of programs 
to provide safety. 

Dr. Wituiams. I would like to point out that I have offered pre- 
pared testimony to the committee. 

Representative Price. Are you going to summarize your prepared 
statement ? 

Dr. Witu1aMs. I will summarize my prepared statement; yes, sir. 

You have heard in previous testimony about standards which we 
have for protection of radiation workers. You have also heard from 


two witnesses the kinds of biologic effects which can result from over- 
exposure. 


What I would like to do is to tell you that merely having standards 
is not a guarantee of protection, that positive action must be taken. 

You have also heard from previous witnesses that we are dealing 
with a span of about 75 years of knowledge and experience in the r adia- 
tion field. The bulk of this early experience has been in the medical 
and industrial fields, and a considerable amount of this preceded both 
the Manhattan District and the Atomic Energy Commission. 

We have had industrial radiography, which started in the early 
part of this century, and even by the time of World War I we found 
that industrial radiography was standard practice in inspection of 
such things as airplane struts and similar components. 

Subsequent to this, we reached the point in the 1930’s where we had 
million-volt X-ray equipment, and this, as you know, is an extremely 
penetrating kind of radiation. We also hav e, and still have, installa- 
tions with powers ranging from 50 kilovolts to a few hundred kilovolts 


1 Born: Schenectady, N.Y., 1908. Education: Schenectady public schools, Union Col- 
lege, Schenectady, N.Y., A.B. 1929, Harvard University, A.M. 1930; Ph. D. 1934. Member: 
Sigma Xi, national honorary scientific society; Delta Omega, national honorary public 
health society: American Industrial Hygiene Association (past president): Acoustical 
Society of America; Atomic Industrial Forum; Health Physics Society (chairman), legal 
committee: advisory board for journal (Health Physics). 

Committees: Advisory Committee on Reactor Safeguards (U.S. Atomic Energy Com- 
mission): Advisory Committee to the Surgeon General on Occupational Health (U.S. 
Public Health Service) : Committee on Standards, Atomic Industrial Forum (chairman) ; 
inspection committee, Mutual Atomic Energy Reinsurance Pool (chairman); Subcom- 
mittee on Atmospheric and Industrial Hygiene, National Research Council; American 
Standards Association: Nuclear Standards Board, Z37—Allowable concentrations of toxic 
dusts — gases, Z54—Industrial use of X-ray and radium, Z62—Uniform industrial 
standards. 

U.S. delegate to organization meeting of International Organization for Standardization, 
Technical Committee 85, “Standardization for Nuclear Energy,” Geneva, Switzerland. 1957. 

Present activities: Prevention of occupational disease from toxic materials including 
missile propellants; control of radiation exposures from all sources; prevention of loss of 
hearing from noise; evaluation and control of possible exposures to microwaves. Have 
also worked extensively (since 1947) on identification of fallout constituents. Have acted 
as consultant on occupational disease prevention and control to many industrial and 
governmental installations. 

Publications: Approximately 50 publications in the occupational health field, including 
investigations of radiation problems dating back to 1942. 

Associate professor of applied industrial hygiene, Harvard School of Public Health. 


Consultant: Health Division, Los Alamos Scientific Laboratory, University of California, 
Los Alamos, N. Mex. 
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for inspection of things like golf balls and rubber heels and candy and 
food and so on. 

I would like to mention that in 1942 we saw developed X-ray equip- 
ment for so-called antitheft, antisabotage, which exposed each indi- 
vidual to 2 r. whole body each time the inspection was made. And I 
might say that I consider this to be one of the unnecessary forms of 
radiation. I think we can throw shoe-fitting fluoroscopes into the 
same category. 

We saw also development within the medical field of high voltages 
up to, as I said, 1 million and 2 million volts, and just prior to World 
War II the beginnings of the use of things such as 20-million-volt 
betatrons for treating cancer. 

We now have as standard equipment in most of our hospitals 1- and 
2-million-volt X-ray machines. 

In addition to this, we have also had exposures over the years to 
the natural radioactive materials like radium andthorium. You have 
heard about these before, but the reason that I bring these things up 
is because as a result of the use of radium and thorium as well as the 
other devices mentioned and things like cyclotrons, we have had ex- 
posures for the bulk of this century to every kind of radiation with 
which we are now faced under the atomic energy program. 

One of the things that has bothered me for a considerable length of 
time has been the fact that we see a great deal of emphasis on the 
“crimes” of the Atomic Energy Commission and very little said about 
these other types of radiation exposures. This has been mentioned in 
brief before. I would like to mention one fact. In the Commion- 
wealth of Massachusetts a survey was recently made by the health 
department of all radiation sources. This was in connection with 
possible State legislation. And the report showed there were 162 
users of radioisotopes, 400 X-ray machines in chiropodists’ offices, 
3,000 X-ray machines in dentists’ offices, 500 X-ray machines in phy- 
sicians’ offices, and so on, for a total of nearly 5,000 installations in 
the Commonwealth of Massachusetts outside of the scope, control, or 
interest of the Atomic Energy Commission. 

And so I would like to point out to you that in considering this 
whole problem, do not restrict your consideration to the activities of 
the Commission. 

Representative Price. Can you give us any idea on an insurance- 
company basis of the number of claims that have originated from 
the use of this equipment that was within the area of the Atomic En- 
erey Commission ? 

r. Wittrams. Actually, the worst experience has been in industrial 
medical areas. Probably the very worst was in a shipyard in Cali- 
fornia, where we had 63 burns involving 18 amputations in one yard, 
and this happened on the 100-kilovolt X-ray machine in the plant 
hospital. It happened because men who were waiting to have treat- 
ment for something else amused themselves by watching their fingers 
and toes wiggle under the fluoroscope. And these were all extremity 
injuries, amputations of hands and feet. 

Maybe it is unfair to call this an industrial injury, but, on the 
other hand, it happened in industry and cost a substantial amount of 
compensation insurance. 
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We have had spotty cases, a case here and a case there; I would say 
not more than a dozen over the last 20 years. 


Representative Price. In your prepared statement you said that— 


the utilization of X-ray developed rapidly to the point where, during the 1930’s, 
X-ray equipment with voltages in excess of 1 million were being used in the 


industrial field. 

What was the experience there, claimwise ? 

Dr. Witu1ams. There have been no claims whatsoever. And the 
reason is in some of the things I have set forth; namely, when you get 
into very high energies, people are a little afraid of them and take 
excellent precautions. All of these million-volt X-ray machines are 
in rooms having at least 1-foot-thick walls and very excellent precau- 
tions. This is one reason people do not get injured on them. 

Representative Pricer. When did you start to receive claims based 
on the use of X-ray equipment ? 

Dr. WitttaMs. The first one, with the radium dial painters, I have 
not come to. This was during the 1920’s and 1930’s, and I think the 
latest claim was about a year ago. As far as X-ray itself is concerned, 
I think the bulk of the cases happened during the 1920’s, and again 
there were one and two at a time, and they were people like X-ray 
salesmen, who would go into an installation to service it. 

tepresentative Price. Was there special coverage on these types of 
cases, or would the ordinary policy cover all industrial accidents? 

Dr. WittraMs. In most States, the ordinary policies cover it. Ac- 
tually, as vou know, this I believe is considered as an occupational dis- 
ease, and therefore whether or not there is coverage would depend 
upon whether X-ray was covered under the act. Now the cases which 
I mentioned were all compensated. They were in States like Califor- 
nia, and we had one in Massachusetts, and so on. 

I mentioned the radium dial painters. I will just say that this has 
been an exposure to a kind of material which is inhaled by the em- 
ployees, and these are two different problems that we have to be 
concerned about. We have heard talk about fallout and radiation ex- 
posures in general. We must keep in mind that in industry we are 
concerned with two things. 

One is a fully closed or encapsulated or machine-type device which 
produces what we call an external radiation source. That is, it pro- 
duces an irradiation of an object. 

The other thing, with which we are more seriously concerned, is 
related to the inhalation of radioactive materials. We had experi- 
ence with this, as I said, among the radium dial painters. And I think 
that the contrast between our experience during World War IT and 
the terrible experiences during World War I, when so little was 
known, are extremely striking. There were at least 10 times as many 
people doing radium dial painting during World War II, and we know 
of no injury to date. Whether or not something will develop over the 
next 10 years, I cannot say. But all of the steps, which I will mention 
in a minute, were taken to protect these people, and I think they paid 
off by demonstrating that when adequate precautions are taken, this 
hazard can be controlled. 

As a result of the activities of the Manhattan District and the 
Commission, I think it is fairly safe to say that the total radiation dose 
of both the United States and the world has been increased, and it cer- 
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tainly will continue to increase, particularly in view of the fact that 
we now have available a means of producing almost unlimited quan- 
tities of radioactive material. And I think that we will see a constant- 
ly increasing production as it becomes a useful part of our economy. 

So what I would like to do now is to summarize quickly the kinds of 
things that we can do to protect individuals who will be handling 
these materials in the future. 

The basic principles that are utilized in the control of radiation in- 
jury are certainly no different than those for any other occupational 
disease. 

I would like to digress for one second to say this: that the discussion 
about the maximum permissible dose, which we heard here this after- 
noon, I have heard repeated a dozen times in committees dealing with 
a half dozen different toxic materials. The discussion is the same 
whether you are talking about better beryllium or carbon tetrachloride 
and soon. I think if you bear in mind that the fundamental purpose 
of a maximum permissible level is to provide a level which must under 
no circumstances be exceeded—it is not set as a desirable level to be 
attained—we can handle the problem a little better. 

My entire experience has been in the occupational disease field, and 
I consider that radiation injury is just another occupational disease. 
And, as I have said, the basic principles that were utilized in the con- 
trol of any occupational disease are equally applicable to radiation, 
and we are merely varying in detail. 

The basic approaches fall into these categories. First, of course, in 
any case, is administrative control. Second is the kind of facilities 
and the physical methods of protection that have to be provided. 
Third is the basic program itself, which is involved with an evaluation 
of the exposure so that one knows what one is dealing with, and the 
provision of engineering controls. Fourth, parallel and interlocked 
with this engineering program there should be a medical control pro- 
gram to keep an eye on the individuals who are working with radia- 
tion. And finally, there must be the preparation of facilities in plan- 
ning for emergencies, because we must be prepared to act in the event 
of accident which, of course, none of us want to be faced with. 

Bearing in mind that industry has been dealing with problems of 
an occupational disease sort for many, many years, you will note that 
they have adopted the same basic kinds of approaches to radiation. 

Under the area of administrative control, I think we can sum this 
up very quickly and say that it is a well-known fact that the success 
or failure of any safety program is directly related to management’s 
attitude. And I think I can also say that one of the reasons why the 
Commission’s record is so good is because they seem, through the 
years, to have given full support to this program financially and in 
every other way. 

We see that management has to establish the program, and they have 
to back it. Second, it is up to management to provide well-trained 
supervision. This has been mentioned before. 

Third is the responsibility of selection and training of health and 
safety personnel. And I would like to say here that this apparent] 
is one of the weaknesses of the program at the present time. I think 


that the program is moving more rapidly than we can train people to 
keep up with it. 
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I am referring particularly to the inspection kind of an individual, 
because we have a good corps in this country of well-trained physi- 
cians, health physicists, engineers, and people of this type, but we need 
more people of the inspection category in order to be able to keep 
track of what is going on. 

These people will be needed—are needed at all levels. The Gov- 
ernment caeue them. The States are going to need them, the munici- 
palities need them, and certainly industries are going to need them. 

This must be backed up by a good training program, and I have 
mentioned that both the Public Health Service and the Atomic Energ 
Commission are continuously operating such training programs. We 
could use more of this. 

The training of the operators is important because, after all, the 
operator, the fellow who is doing the job, is the one who has the pri- 
mary interest in this problem. You can tell him what management is 
doing in the way of providing controls and protection, but unless he 
is interested and does his part, the program can fail. 

Fifth, management must see that there is compliance with munici- 
pal, State, and other codes. And I might say this is becoming more 
and more of a prolem to industrial management, because we see in- 
creasing activity in these areas. It is also a function of management 
to see that adequate records are kept of the radiation workers. This 
is discussed in some detail in the document which you have, so I will 
not pursue it very far. 

However, it is recommended that workers’ radiation records be put 
in such a form that if they move from job to job, they can take them 
withthem. I would like to stress that I think it is a mistake to include 
on these records only the man’s industrial exposure. You have heard 
stated the kinds of values which can be given to an individual, medi- 
cally. And as far as the cells in an individual’s body are concerned, it 
does not matter whether that X-ray radiation came from a hospital 
or from the plant where he works. So, if an individual receives a hun- 
dred roentgens diagnostic X-ray, it should be on his radiation record, 
because very, very frequently this will be substantially more than he 
has in his entire industrial history. I may say I speak with feeling. 

Now, let us look at the radiological safety program. The control 
of the hazard will be talked about in two parts: First, the protection 
against the external source; and second, the protection against inges- 
tion or inhalation of radioactive materials. 

From the standpoint of the external source, we provide protection by 
means of shielding; by distance—that is, moving the man away from 
the source; by time—that is, permitting him to receive a given dose 
and then not letting him have any more within a given period of time;, 
or some combination of these. 

As far as inhalation or ingestion is concerned, the control requires 
a continuing evaluation and a good ventilation system; and while I am 
talking about inplant problems, if you put in a good ventilation system, 
you must put in scrubbers or you will have an air-pollution problem. 

Let us look at evaluation. The first step in any health and safety 
program is to find out what the problem is. In the case of radiation, 
as I say, we have at least two kinds of evaluation to do. From the 
standpoint of external radiation, the problem is much simpler. We 
have literally hundreds of instruments available to do this job. It is 





ent 
his 
vill 


put 
em 
ude 
ard 
adi- 
1, it 
ital 
un- 
ord, 
1 he 
ing. 
trol 
tion 
ges- 


n by 
rom 
dose 
ime }, 


1ires 
lam 
tem, 
n. 
ifety 
tion, 
1 the 
We 
It is 


RADIATION HAZARDS 167 


important only that there be competent personnel who can decide 
which instruments to use to do a specific job. 

There are two kinds of monitoring that are done from the stand- 
point of an external source: One of these is to monitor the whole work 
area and the other is to monitor the individual. It is this latter that 
provides the record that you have heard so much about. 

The other kind of monitoring is to collect air samples and to deter- 
mine the activity on these air samples. 

One more step is engineering control. The amount of engineering 
control, of course, would depend on the kind of facility. If there are 
high level areas, a considerable amount of excellent engineering is 
required. On the other hand, if you are dealing with a few millicuries 
of a source, very little engineering is required to control it safely. 

And so finally we have the question of medical control, and in this 
case there are two approaches. One is the extensive biological re- 
search that has been talked about and the other is the in-plant medical, 
where preplacement examinations and periodic examinations are 
made of individuals. 

And this, of course, will also vary tremendously with the kind of 
plant. A big potential exposure like the fuel fabrication plant, where 
a large number of people may be exposed to the inhalation of radio- 
activity, will require a considerably more comprehensive program. 
And you will find these throughout the AEC plants, considerably 
more comprehensive programs than an installation using a few milli- 
curies of cobalt 60, which 1s encapsulated. 

So all of these programs, medical as well as engineering, must be 
tailored and are being tailored to the job. 

And the other and last factor is the planning for emergencies. 
No matter what happens, with the best laid plans, we can have 
accidents, we have had accidents, and we must be prepared to take 
care of them. And the most difficult kinds of accidents to handle, of 
course, are spills of loose radioactive material in the form of powder, 
for instance, which can be scattered throughout the plant. 

So, in summary, I say that the purpose of this discussion has been 
to give you some of the background that we are faced with, to tell 
you of the basic approaches that are now being used in the control of 
radioactivity. And I think that the safety record to date, which has 
been presented here and presented frequently, is probably the best 
evidence of the success of the program which I have discussed. 

I would like to point out, however, that we are entering an era 
where more and more people are going to be involved in this program, 
and radiological safety considerations are going to become more and 
more important. 

I think it is fairly evident that we do have the fundamentals. We 
know how to go about the job. And what we really need is to have 
the essential manpower, the equipment, and the administrative sup- 
port, in order to maintain the record. 

Representative Price. Thank you, Dr. Williams. 

In recognizing you as a witness this afternoon, I failed to make: 
note of the fact that you are also associate professor of the Harvard! 
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Representative DurHam. Doctor, you made a very interestin 
statement there. This is a side of the picture that has not cetee 
much publicity. When a test is run, it gets into every paper in the 
country, of course; but I do not think I have ever heard a complaint 
from anyone of radiation hazards coming from all of these instru- 
ments. I know how dangerous it can be. And I think you have 
pointed out something here that is very important. It is something 
that has been with us for a long time, and it is not something that is 
entirely new to industry. ‘ 

Dr. Wixu1aMs. That is right. 

Representative DurHam. It was an excellent statement. 

Representative Price. Doctor, what training do you believe is nec- 
essary for a oe inspector? You said something about inspectors 
being required on some of these work projects. 

Dr. Wixu1aMs. I feel that what you need is a man who has a back- 
ground in engineering, and he needs to be sufficiently trained in the 
handling of radiation devices, radiation measuring equipment, in 
order to be able to evaluate the environment completely. 

One thing I feel very strongly about—as I told you, my back- 
ground is occupational disease—is that I think we do not need, in 
many cases, to concentrate on complete specialization in radiation. 
I think many of these inspectors can and should be trained to handle 
many occupational diseases and safety problems. I do not think we 
can afford to train the vast manpower in radiation alone. 

Of course, if a man is alone in a facility, that is one thing. Ifa 
facility has dozens upon dozens of monitors, you can have more 
specialization. But basically, he must have a good technical back- 
ground, and he must be able to handle and understand radiation 
equipment, ventilation measuring equipment, and things of this sort. 

Senator Hickentoorer. Dr. Williams, you have given a very inter- 
esting statement, and you have especially pointed up, as Congressman 
Durham pointed out a moment ago, various sources, not all of them, 
but various sources, of radiation exposure. I think we had a dis- 
cussion on that a couple of years ago, or a year and a half ago, in the 
hearings on the possible effects from a genetic standpoint of fallout. 

Now, I recall, going back a good many years to when I was young, 
that it was very popular at that time for people who practiced var- 
ious healing arts to buy an X-ray machine. And they used them in- 
discriminately, and sometimes we suspected they used them to attract 
business, as a gadget, without really knowing what those machines 
would do, or what their potential danger might be. And I have the 
impression that for a period of years, as you pointed out, perhaps in 
let us say the 1920’s or the 1930's, there were a vast number of radiat- 
ing devices, X-rays and others, that were turned loose on an unsus- 
pecting public by people who simply did not know the instrument 
that they were handling. 

Do you think that is substantially true? 

Dr. Witt1aMs. That is absolutely correct. Some of it was actually 
abused to the point where X-rays, for example, in the 1920’s were 
used to remove excess hair on ladies’ legs, with some very dire con- 
sequences. And there have been similar applications. X-ray equip- 
ment during that period apparently could be sold to almost anybody 
who had the price. Look at the shoe-fitting fluoroscope, as an 
example. 
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Senator Hicken.oorer. From that period of time, in your exper- 
lence, what is the status of State regulations about the use of X-ray 
equipment? In other words, can anyone who is licensed to practice 
in the healing arts now buy X-ray equipment, or does he have to show 
a certain amount of proficiency and training in its use ? 

Dr. Wiit1ams. No; I believe that anyone in the healing arts can 
buy such equipment. I think that there has been a tendency among 
State legislatures to avoid attempting to regulate the healing arts in 
radiation. There is now a bill in the Massachusetts Legislature rela- 
tive to radiation control which very specifically and pointedly omits 
from consideration in the bill any doses delivered by any member of 
the medical profession. And they name doctors, dentists, veteri- 
narians, chiropodists, et cetera. 

Senator Hicken.oorsr. Now, Doctor, I do not want to get you into 
a hot political argument here. 

Dr. Witu1aMs. I have been in them before. 

Senator HickenLoorer. But I value your opinion as to whether or 
not. it would be a wise thing for State legislatures, after proper in- 
vestigation and information, to write regulations which would govern 
the use of these machines, such as having a certain amount of train- 
ing in accredited training centers or something of that kind. 

Dr. Witu1aMs. I think that there is a trend in this direction. Cer- 
tainly in Massachusetts, partially as a result of education which you 
mentioned, a bill which was roundly opposed by the medical people 
4 years ago, is now being supported by them. It is a matter of regis- 
tration of X-ray equipment. And this was partially the result of 
the fact that the State health department made a survey. Mind you, 
they were not attempting in any way to talk about doses, therapeutic 
doses, or what the physicians should use in the way of treatment; they 
were merely evaluating the equipment in his office. And some of the 
things which they found so affected the owners of the equipment that 
they now have very heavy support for this bill. And I suspect it will 
pass through the Legislature of Massachusetts this session with no 
difficulty at all. 

Senator Hicken Looper. I could well imagine a case being made for 
opposition to setting out in the statute the amount of dosage that one 
could get in a particular situation. That is a question of medical judg- 
ment. of the individual case. 

Dr. Wiix1aMs. Right; but we can do something about trying to 
make the equipment safe and protect the doctor himself, as a matter 
of fact. 

Senator HickenLoorer. But going beyond that, what protection 
would the public have against someone practicing the healing arts 
who has had no real experience, but just buys a machine so that he will 
have an X-ray machine in his office? 

Dr. Witu1aMs. This is still quite common. But I think there is a 
tendency toward attempts to regulating it from the standpoint of pro- 
tecting the doctor and his patients and the people who are waiting. I 
do nét think we will ever see, I do not think we should ever see, 
legislation telling him how to treat, but we certainly should make him 
make his equipment safe. 

Senator HickENLooper. Oh, no; I do not mean that at all. 

Dr. WrittaMs. I think the trend is in that direction. 
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Senator Hicken.oorer. But I as a lawyer cannot hold out a shingle 
and claim to heal disease, as a professional man. The professions 
themselves require a certain standard of training before that license 
is issued. 

Now I think it is very true that a great percentage of doctors will 
send the patient that they believe needs X-ray treatment to an X-ray 
specialist, someone who has had training in this field. And yet there 
are many in the healing arts that use these machines without any 
special training. I wonder if the danger of damage to the public is 
not very great from unskilled use of these machines. 

Dr. Witu1AMs. I do not think we have any evidence to support such 
a statement. We do not have lots of burns walking around the streets 
as a result of, shall we say, malpractice. I think that the medical 
people feel, and I think there is a certain amount of justification, 
and I am sure there is, that they are the ones that should clean house. 
And I think it is difficult for laymen to tell the medical profession 
how to clean house. I think that there is certainly an awareness of the 
problem of radiation, and I think that there is an increasing tendency 
on the part of the medical profession to clean house. We certainly 
are seeing it in Massachusetts. 

Senator Hicken.oorer. Well, I do not know. With the increased 
use of this force, and, as you pointed out, the future increase in general 
exposure to it in one way or another, and because of its utility, I am 
only raising the question as to whether or not it is a matter of public 
interest now. I said a while ago that I cannot practice medicine 
because I do not have the qualifications. 

Ts there anything wrong with the public, through its legislature, 
saying that unless a person in the healing arts has had certain training 
in the use of a dangerous instrument his activities shall be limited to 
not using that instrument until he has proven that he has the proper 
training ? 

Dr. Witt1ams. That is probably a correct statement. The imple- 
mentation is not easy. 

Senator Hicxentoorrr. As I said, I did not want to get you into a 
hot political argument, but you said you had been in them before, so 
I proceeded. 

Dr. WittraMs. I have been involved in this one before. 

Senator Hickentoorer. Now as a man who has been extensively 
engaged in industrial safety, do you have any statistics, or could you 
give, let us say, a rough guess on the number of claimed injuries either 
through malpractice suits or through industrial claimed exposure 
that we have had in the United States? Is there a body of statistics 
on that subject ? 

Dr. Witu1aMs. I do not know how reliable they would be. One of 
the reasons we do not have statistics is because we have actually had 
a relatively small amount of this kind of injury. And I would be 
perfectly willing to see what I can find in the way of statistics and 
provide them to the committee. I would say that we are talking about 
a few hundred people when we are talking industrially. : 

Senator Hickentoorer. A few hundred people? 

Dr. Wuu1AMs. Yes, sir. 

Senator Hickentoorer. You do not have any statistics on those who 
claim malpractice on the part of doctors or others? 
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Dr. Wrtu1aMs. I believe that the doctor in charge of the clinic at 
the shipbuilding company in California lost a malpractice suit because 
of those radiation injuries. 

Senator HickenLoorer. What I am getting at: I know there have 
been claims for radium burns or X-ray burns or things of that kind, 
but I wondered how extensive they were over the United States. 

Dr. Wiis. I believe they are very, very spotty. There are 
very few. 

Representative Price. Dr, Williams, would you want to comment 
on the amount of radiation created by a television set ? 

Dr. Wuu1ams. Yes, sir. Let me back up just a little bit. A tele- 
vision tube is an electronic device which produces a stream of electrons 
which hit a target, thereby producing X-rays. The kinds of X-rays 
which are produced are related to the energy propelling these electrons 
from one place to another. By and large, up to 8,000 volts will not 
penetrate even glass. So you have to get somewhere well above this 
figure in order to produce radiation of sufficient energy even to pene- 
trate the glass of the tube. 

Representative Price. Then the person could not get any apprecia- 
ble amount of radiation from this source ? 

Dr. WiiutaMs. That is correct. There are higher voltages being 
used on some color TV sets, but they are being more carefully screened. 
There is more glass there. And still there is not measurable radiation 
to the viewer. 

Representative Price. Could you get any amount of radiation from 
it? 

Dr. WituiaMs. Well, a repairman might, if he operated the set 
with the set open. But they are warned about this. 

Representative Pricer. The viewer would not be susceptible to any 
amount of radiation from just merely looking at television? 

Dr. WitiiaMs. That is right. 

Representative Bares. Doctor, you said there are more radiation 
sources scattered through dentists’ offices. 

Dr. WituiAMs. Yes, sir. 

Representative Bares. Last Friday I had 14 X-rays, lasting 4 
seconds each. 

Dr. Witi1aMs. And you held the film. 

Representative Bares. Would you consider that to be a dangerous 
dose ? 

Dr. Witi1AMs. The one round? 

Representative Barres. Yes; 14 at one sitting, lasting 4 seconds. 

Dr. Wittiams. Well, first it would depend on what kind of film 
the dentist uses, whether he filtered the radiation, and so on. This 
was a radiation dose amounting to a few r. delivered to your head, 
plus a fraction of this delivered to your finger when you held the film 
in this position. I trust the dentist had you hold the film. This 
single incident certainly was no problem. You have to bear in mind 
that the dentist has to make an evaluation as to whether the benefit 
derived is greater than the damage which he could do if he goes on 
to a program of doing it, say, every 6 months. If you keep piling 
this up, it can be a problem; but with modern film and modern fil- 
tration, a single exposure is not of any consequence. 
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Representative Price. Thank you very much, Doctor. We appre- 
ciate your testimony. ute 
(The prepared statement of Dr. Williams follows :) 


SAFETY PROGRAMS IN INDUSTRIAL PLANTS UTILIZING RADIATION 


The full span of man’s knowledge and experience with radioactivity and other 
radiation sources is of the order of magnitude of 65 years. Prior to the event 
of the Manhattan District, the bulk of this experience was obtained through 
industrial and medical uses of X-ray and natural radioactive materials, such 
as radium and thorium. With the activities of the Manhattan project and the 
Atomic Energy Commission the whole complexion of this problem changed, 
largely, however, from a quantitative point of view. The kinds of radiations 
of exposures are unchanged; only the amounts are different. In view of this 
brief period of utilization of so valuable a physical force, it is amazing that 
we have succeeded in learning so much about the hazards associated with the 
utilization of radiation, as well as the basic approaches to protecting individuals 
working in the field. 

From a historical point of view, the beginnings of industrial radiography 
occurred in 1897 when Prof. William Konrad Roentgen took his first pictures 
of metal objects using X-rays. The first industrial applications in the United 
States were made early in the 20th century by Prof. Albert Sauveur of Harvard 
University. The first truly reliable tool for X-ray radiography, however, was 
the development of the Coolidge tube in 1912. Thus, we find that during World 
War I, X-ray radiography had reached the stage of development which permitted 
its application to the inspection of airplane struts, fuse assemblies, and ships. 
Ii also had some application at this time in the detection of contraband. 
Subsequent to this, the utilization of X-ray developed rapidly to the point where, 
during the 1930’s, X-ray equipment with voltages in excess of 1 million were 
being used in the industrial field. Installations with powers ranging from 50 
kv. to several hundred kv. were used for inspection of such things as golf balls, 
rubber heels, candy, food, ete. In addition to this, high-voltage units (1 and 
2 million volts) were applied to detection of flaws in various types of metals 
inv’lved in operations like welding and the foundry industry. In 1942, X-ray 
equipment designed to combat sabotage and thefts from industrial plants was 
developed. This antitheft, antisabotage fluoroscopic equipment, while having 
some economic value, can certainly be classified as one of those radiation devices 
which is completely unnecessary and provides an uncalled-for addition to total 
rediation damage of the country’s industrial population. In a similar category, 
devices known as shoefitting fluoroscopes are also adding unnecessarily to our 
total radiation dese. We find also in the industrial fleld a wide variety of 
high-voltage electronic tubes which are capable of producing X-rays even though 
this is not their primary function. 

There has been a parallel development in utilization of radiation-producing 
devices in the medical field. Here also we find increases in the energies of 
machines to the point where there are not only 2-million-volt X-ray machines 
used as standard equipment in our larger medical installations, but betatrons 
having energies up to 20 million electron volts being used. Similar devices have 
also heen used experimentally in the industrial field. 

Quite aside from the devices just mentioned there has been a long utilization 
of radioactive materials both in industry and in the medical field. The mate- 
rials used were, of course, the natural radioactive substances such as radium 
and thorium. These uses far predated either the Atomic Energy Commission or 
the Manhatten project. 

For example, the first reported industrial use of gamma rays from radium 
ws in 1925. In this instance Pilon and Labardi utilized radium for radio- 
graphic examination of ship turbines. Since then radiography has become an 
established testing method in industries manufacturing pressure vessels, metal 
eastings, welded structural parts and similar materials. The advantages of 
radium for these purposes are related to its portability, its long half-life, freedom 
from maintenance and constance of radiation. The portability, however, is one 
of the factors which must be considered in any control program. 

Radium and polonium sources have also been utilized as a means of controlling 
static electricity in such industries as coating, textile, paper, printing industries, 
photographic processing, manufacture of plastics, and the like. The use of 
these intense ionizing fields produced by radioactive materials has contributed 
greatly to the elimination of serious fire and explosion hazards in some cases. 
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It has also been of considerable economic value in cases where the static elec- 
tricity may produce materials handling problems. 

Another application of the natural radioactive materials radium and thorium 
has been related to the fact that when these materials are mixed with certain 
phosphors, a phenomenon known as fluorescence is produced. This has been 
utilized for some time in the production of self-luminous paints which are used 
on watches and instruments for ships, submarines, and aircraft. Thorium is 
also utilized in the manufacture of gas mantles in gasoline-type lamps. 

This brief historical review has been an attempt to point out that all of the 
elements of the radiation problem have been present in the industrial and 
medical fields for nearly 65 years. There have been exposure problems from 
alpha, beta, and gamma radiation as well as neutrons and, in addition, there 
have been inhalation problems related to the use of self-luminous paints and the 
manufacture of thorium-containing gas mantles. 

It became fairly obvious during the early stages of World War II that there 
was going to be a rapid expansion in utilization of X-ray and natural radio- 
active materials. As a result of this need, a safety code for the industrial use 
of X-rays was developed by the American Standards Association as an American 
war standard designated Z54.1-1946. It was typical of the activities of the 
American Standards Association which has long functioned to meet the needs 
of American industry in the field of standardization. Later I shall discuss the 
eurrent activities of the American Standards Association meeting the new 
challenge of the so-called nuclear age. 

As a result of the activities of the Manhattan project and of the Atomic 
Energy Commission the total radiation dose of both the American and world 
populations has increased and is continuing to increase. The ability to pro- 
duce radioactive substances at will and in practically unlimited quantities 
means that we are facing a constantly increasing exposure in all phases of our 
lives. The following discussion will be confined to the protection of industrial 
workers at various levels of potential radiation hazards. 


RADIOLOGICAL SAFETY 


Problems relating to the kinds of injury which can result from overexposure 
to radiation and the development of standards to be used as guides in the con- 
trol of radiation exposures have been described to you in some detail. It is 
generally accepted that radiation injury is an occupational disease which may 
be manifested in either acute or chronic ways. The basic principles utilized 
in the control of any occupational disease are equally applicable in the case of 
radiation. These basic approaches fall into several categories. The first of 
these is administrative control; second, the types of facilities and the physical 
methods used to provide protection; third, the basic program itself, which is 
involved with an evaluation of the hazards and provision of engineering con- 
trols; fourth, parallel and interlocked medical control program; and finally, 
the establishment of facilities and planning for emergencies. This basic ap- 
proach to safety which can be found in any large chemical industry, for example, 
has been modified to fit the radiation exposure problem. Bearing in mind that 
industry has been dealing with radiation problems for many years, it will be 
noted that their approach to the radiation control problem has been almost 
identical to their approach to their other safety problems. 

Administrative.—It is a well-known fact in the health and safety field that the 
effectiveness of any program is directly related to the interest and activity of 
management. This has certainly been borne out in the atomic energy field. It 
was decided very early in the operation of the Manhattan project and carried on 
at an even more highly developed scale in the Atomic Energy Commission that 
control of the radiation hazard was to be attained at all cost. The Atomic En- 
ergy Commission has consistently supported the activities of the health and 
safety people. With a full knowledge of the consequences of failure to provide 
adequate protection against radiation injury, managements of our industrial 
installations today are also doing a good job supporting the necessary safety 
programs. 

I would like to emphasize at this point the fact that this discussion is an at- 
tempt to cover all forms of radiation including, but not limited to, those produced 
by the Atomic Energy Commission. There has been a tendency in some instances 
to view with alarm the so-called nuclear energy problems, but to ignore com- 
pletely such things as X-ray and natural radioactive materials. Recent surveys 
in Massachusetts and New York have demonstrated clearly that there are more 
radiation sources scattered through dentists’ offices, doctors’ offices, and hos- 
pitals than all sources in industry. 
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The administrative responsibilities which are now being emphasized in Gov- 
ernment-operated, contractors’, licenses, and private industrial installations in- 
clude full and active support of the health and safety program; provision of, 
adequate, well-trained supervision, careful selection of health and safety per- 
sonnel, operator training; compliance with municipal, State, Federal, and other 
codes ; keeping of adequate records; provision of proper facilities and emergency 
procedures, 

1. Management’s primary responsibility is full support of the safety pro- 
gram which is established. There are wide variations in this requirement. We 
find the maximun: management interest in those installations where the po-, 
tential problem is very real, where very high levels of radiation may be involved, 
and where the consequences of failure to control can be extremely serious. At 
the other end of the scale, we find those small users of millicurie quantities of 
radioactive materials showing considerably less interest in the problem. This is, 
of course, only natural, since in most cases small amounts of radiation con-, 
stitute only a small part of the overall safety problem in the plant. 

2. The second important part of management’s role is to provide adequate well- 
trained supervision. This is a normal function of any administration but it 
carries an extra significance in the case of employees working in high radia- 
tion areas. 

3. A third important responsibility is the selection and training of health, 
and safety personnel. This is just as true in the case of radiation as any other 
occupational disease. One of the greatest weaknesses of the current health 
and safety programs in the radiation field is the shortage of competent, well- 
trained personnel. These personnel fall into several categories. There are 
medical, health physics, engineering, and inspection and monitoring people 
required. With the rapid expansion of the whole program, the greatest short- 
ages have developed at the inspection level. There is a limited number of well- 
trained, outstanding people in the medical, health physics, and engineering 
fields. Generally it is the health physicists who have responsibility for environ- 
mental control. There is, however, an ever-increasing shortage of individuals 
capable of carrying out the day-to-day job of inspecting for radiological safety 
the many installations requiring such checking. This shortage is present at all 
levels—Federal, State, municipal, and industrial. 

Some progress is being made at the higher levels through the programs of 
the U.S. Public Health Service and fellowships in industrial hygiene provided 
by the U.S. Atomic Energy Commission. Such training must be stepped up if 
safety is to keep pace with the growth of the atomic energy industry which 
has been forecast. 

4. Training of operators includes the complete indoctrination of all employees 
both as to the hazards of their particular operation and the steps which they 
must take to protect themselves. They should also have an understanding of 
what management is doing to control the hazard. Management can provide 
facilities, protective equipment, and good safety supervision, but individual 
employees must take an active part in any program if it is to be successful. 
In addition to the initial indoctrination it is the usual custom in high hazard 
situation to provide continuing education. This may be applied in the form. 
of educational material or as meetings held periodically to reemphasize the 
problem. 

5. Compliance with municipal, State, Federal, and other codes is another 
administrative responsibility. This is not simple because of the intense activity. 
which is going on in this field. Federal regulations have been published in 
the Federal Register. There is increasing activity on both municipal and 
State levels and we will unquestionably see additional code requirements in 
these areas. Industrial managements today are utilizing not only Federal 
codes but also recommendations of such organizations as the National Com- 
mittee for Radiation Protection and the American Standards Association where 
they apply. 

6. It is a function also of management to see that appropriate records 
are kept on radiation workers. The U.S. Atomic Energy Commission has de- 
seribed thoroughly the concept of maximum permissible dose so it will not be 
discussed further here. One of the weaknesses of this approach, however, is 
the fact that at the present time no adequate provision is made to keep track 
of medical as well as industrial exposures. It is essential, in any event, that 
complete records be kept on both the radiation exposures and the medical his- 
tories of all industrial radiation workers. At the present time all plants having 
radiation exposures of any consequence are keeping exposure data on individual 
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employees. There is a need for standardization of such records if they are 
to become transferable from job to job. 

7. Management also provides emergency procedures to be used in event of 
serious accident. In rare instances theSe procedures are periodically reviewed 
and drills are held. This, however, does not occur in very many installations 
at the present time. 

Radiological safety programs.—Control of radiation hazard can be outlined 
briefly as consisting of two parts. The first is protection from injury caused by 
external radiation sources. The second is protection against the inhalation or 
ingestion of radioactive materials which may be stored in the body and produce 
damage locally and internally. 

From the standpoint of external radiation sources, control is relatively 
simple. Protection is provided by one of three means: (1) Shielding, (2) dis- 
tance, (3) time; or any combination of these. By “shielding” is meant providing 
sufficient material of adequate density to eliminate the possibility of radiation 
reaching any employee. “Distance” means keeping people far enough away from 
the radiation source so that they are not exposed to undue quantities of radia- 
tion. “Time” as a means of protection against radiation means simply permit- 
ting an individual to receive small amounts of radiation and removing him from 
the exposure when he has reached a predetermined level. 

Control of inhalation or ingestion hazards requires continuing evaluation, good 
ventilation systems (including scrubbing), and employee education. 

While there may be differences in detail, the basic approach used by all instal- 
lations, whether they be Government operated, contractors, licensees, or private 
industry, is essentially the same. Aside from the administrative details men- 
tioned above, the safety program in any field consists basically of four ap- 
proaches: First, evaluation of the problem; second, engineering control; third, 
plant medical control; and fourth, planning for emergencies. 

Evaluation.—The first step in any health or safety program is the determina- 
tion of whether or not a hazard exists. In the case of radiation, as has been 
indicated, there are at least two kinds of evaluation which are made. In the 
case of external radiation sources completely contained, so that individuals may 
be exposed only to radiation from the source, evaluation can be made by means of 
one of several kinds of instruments. There are literally hundreds of different 
types of instruments available for radiation measurement and evaluation. It is 
essential that the instrumentation selected by appropriate for the kinds of ex- 
posure involved. Monitoring for external radiation is usually done in two ways: 
The first of these is called area monitoring. This involves surveying with ap- 
propriate instruments entire work areas to determine the levels of radiation 
which may normally be expected there. It is also possible to provide continu- 
ously operating instruments which either record the radiation levels or may be 
provided with an alarm which is set off when a hazardous level is being ap- 
proached. Both of these kinds of instrumentation are common within the atomic 
energy industry. In addition to monitoring the work areas, it is also customary 
to provide what is known as personnel monitoring for all individuals who may 
work in or enter designated radiation areas. Personnel monitoring devices may 
be either film badges which contain calibrated sensitized film and filters to pro- 
vide values for different kinds of radiation or devices known as dosimeters which 
may be worn by individuals to give an indication of a dose which may have been 
received. This type may be either direct reading or evaluated in a separate in- 
strument. 

In addition to the use of these instruments it is also customary at installations 
where there may be loose radioactive material about, to monitor hands, feet and 
clothing. This is an indication of possible contamination which could be carried 
outside controlled areas. 

A second kind of monitoring is that utilized in the case of possible exposures 
to the inhalation of radioactive materials. Such exposures may arise either from 
handling of finely divided or gaseous radioactive material or from processing of 
solid materials. Generally, air samples are collected at appropriate places and 
the collected samples are subsequently evaluated in counting-type instruments. 

The purpose of all this, then, is to provide a means of knowing at all times 
both what the radiation levels may be in areas where radioactive materials are 
handled and also to get an idea as to the amount of radioactive substances which 
could be inhaled by employees. The full area of evaluation of radiation ex- 
posure is probably one of the best developed in the entire radiological safety 
field. 
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Engineering control.—The amount of engineering work required in any facility 
utilizing radioactive materials or radiation-producing devices will, of course, 
vary with the amount of radiation to be handled. In the case of very high 
levels, engineering consideration must start with building design and construc- 
tion. In the case of high level sources, for example, proper shielding must be 
a part of the building. In addition to this, provision must be made for appro- 
priate enclosures and ventilation systems for the handling of gaseous or particu- 
late materials. Provision must also be made for remote handling devices and 
other protective measures. It is also necessary that appropriate personal pro- 
tective equipment, which may be required either for routine work or for emer- 
gencies such as spills of radioactive material or short-time high-level exposures, 
be available. All of these questions of engineering control are, of course, predi- 
cated upon the previous knowledge of the maximum potential radiation exposure 
and a continuing evaluation of exposures which actually exist following 
operations. 

Medical control.—There are two fundamental medical approaches to the radi- 
ation p-oblem. One of these is the vast area of biological research which is 
being carried out in many AEC installations, as well as universities and hospi- 
tals. Equally important, however, is the day-to-day operations of medical facil- 
ities in plants or installations which are dealing with radioactivity. The degree 
of medical control is directly related to the kind of radiation exposure involved. 
A fuel fabrication plant, for example, which is engaged in processsing enriched 
uvanium or plutonium in such a way as to provide possible exposures to dust 
or fume of these materials, has a considerably more comprehensive program 
than an installation handling a few curies of cobalt 60 as an encapsulated 
source. Medical controls are usually centered about preplacement physical 
examinations and subsequent periodic examinations which are tailored to the 
exposure. In some installations where there are extensive dust, fume, or 
gaseous exposures there may be periodic bioassays (various body fluids or excre- 
ment) for radioactive materials. These may also be done in the event of a spill 
or similar accidental exposure. 

Planning for emergencies.—In spite of the fact that the greatest of care has 
been taken in planning radiological safety programs in various governmental 
and industrial installations there are always possibilities of accident. Because 
of this fact, particularly in cases where large potential exposures may exist, 
detailed plans have been developed for evacuation, handling of injured person- 
nel, evaluation of degree of contamination, and subsequent decontamination 
have been made in some detail. Programs of this type vary widely, of course, 
and in many instances may be somewhat inadequate. In very few cases are any 
types of drills held. Experience, however, by and large has been fair; fortu- 
nately we have had no large-seale catastrophes. With some minor exceptions, 
accidents which have occurred have been well taken care of, promptly. 


SUMMARY 


The purpose of this discussion has been to set forth some historical back- 
ground material in order to show that the radiation problem is not a new one 
but has only increased in intensity. The basic approaches which are now being 
used and the various types or operations utilizing radioactive materials or radi- 
ation sources have been set forth in some detail. The safety record to date 
which has already been presented by others, provides the best evidence of the 
Success of the program which has been outlined. We are, however, entering an 
era where more and more people will become involved in this program and 
radiological safety considerations will become more and more important. It 
appears evident that the basic principles are well established. It is only neces- 
Sary that we provide the essential manpower, equipment, and administrative 
support in order to maintain the excellent record which has already been 
established. 


Representative Price. The subcommittee will recess now and will 
meet in this room tomorrow morning at 10 a.m. 

At tomorrow morning’s session we will receive testimony on the 
experience with radiation hazard at individual atomic energy installa- 
tions. 

(Whereupon, at 4:55 p.m., Tuesday, March 10, 1959, the hearing 
was recessed, to reconvene at 10 a.m., Wednesday, March 11, 1959.) 
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EMPLOYEE RADIATION HAZARDS AND WORKMEN’S 
COMPENSATION 


WEDNESDAY, MARCH 11, 1959 


ConeRrEss OF THE UNITED Srares, 
SUBCOMMITTEE ON RESEARCH AND DEVELOPMENT, 
Jornt ComMITTEE ON Atomic ENERGY, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to recess, in the old 
Supreme Court room, the Capitol, Hon. Melvin Price (chairman of 
the subcommittee) presiding. 

Present: Representatives Price (chairman of the subcommittee) 
and Holifield. 

Present also: James T. Ramey, executive director; David R. Toll, 
staff counsel; G. Edwin Brown, Jr., professional staff member; and 
Alfred C. Blackman, committee consultant, Joint Committee on 
Atomic Energy. 

Representative Price. The committee will open this second session 
of public hearings on employee radiation hazards and workmen’s 
compensation. 

Yesterday the committee covered the background of these hazards 
and safety measures being taken. 

This morning we will begin discussions of experience with these 
hazards at individual installations. 

The first witness this morning will be Dr. Richard L. Doan, man- 
ager, Phillips Petroleum Co., National Reactor Testing Station at 
Arco, Idaho. 

Dr. Doan, will you come around, please ? 

I see, Dr. Doan, you have quite a lengthy statement. Do you pro- 
pose to summarize that, and then have us put the complete statement 
in the record ? 


STATEMENT OF R. L. DOAN,* MANAGER, ATOMIC ENERGY DIVISION, 
PHILLIPS PETROLEUM CO. 


Dr. Doan. If you desire. I can doit either way. 
Representative Price. We have limited time today because of legis- 
lation on both the House and the Senate side. We would like to hear 


21Born Sept. 7, 1898, at Lapel, Ind. Educated in Lapel public schools. Graduated 
from Indiana University with A.B. degree in 1922 and M.A. in 1923, both in physics. 
Taught in grade schools and high schools of Indiana and Illinois and at Reed College in 
Portland, Oreg. Received Ph. D. in physics from the University of Chicago in 1926. 
Spent 7 years as research and development engineer with Western Electric Co. (1926-33) 
and 3 years in X-ray and cosmic ray research at the University of Chicago (1933-36) 
before joining Phillips Petroleum Co. research department in 1936. On civil leave of 
absence from Phillips during the war period, served as first director (January 1942— 
August 1943) of the University of Chicago’s plutonium-oriented metallurgical laboratory 
(now Argonne National Laboratory), and from August 1943 to October 1945 as first 
director of research at Clinton Laboratories in Oak Ridge (now Oak Ridge National Labora- 
tory). Returned to Phillips as associate director of research in October 1945, and became 
director of research in 1950. From 1951 to present, manager of Phillips Atomic Energy 
Division whose activities are devoted exclusively to work at the National Reactor Testing 
Station in Idaho under contract with the Atomic Energy Commission. Member of Advisory 
Committee on Reactor Safeguards. 
177 
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all the witnesses we have scheduled for today. If you could sum- 
marize it without leaving out any of the important facets of your 
testimony, I think the committee will appreciate it. Then the com- 
plete statement will be included in the record. 

Dr. Doan. Yes. What I have done here, Mr. Chairman, is to point 
out what I am sure has been emphasized a good many times before, 
that when we speak of radiation hazards in the atomic ener ey indus- 
try, all of these hazards spring from four basic kinds of radiation, 
which introduce their own types of problems. First, there is the 
neutron radiation, which is present only during the time a neutron 
generator is in operation. The neutron generator can be either a 
nuclear reactor or high voltage accelerator or radium- beryllium 
source. 

The other three sources of radiation, namely, gamma radiation, beta 
particle radiation, and alpha particle radiation, are present not only 
while the nuclear reactor 1s in operation, but also long afterward, due 
to the radioisotopes of one kind or another that are produced in such 
reactors. 

Now, so far as those four basic types of radiation are concerned, 
they were with us a long time before the atomic era came into being, 
this era being defined, perhaps, as the first chain reaction established 
in 1942. 

Prior to 1942, radium-beryllium sources, for example, were being 
used in the petroleum industry for the logging of boreholes. We had 
large numbers of high voltage accelerators of one kind or another 
that were in use in universities. Radium, of course, was being exten- 
sively used in hospitals for medical treatment, diagnosis, and so on, 
and X-rays were used during the whole past half century. 

So that what we have in the hazards of the atomic energy industry 
are not new hazards, but rather hazards that are of greater magnitude 
in some respects and of greater variety than we had previously. 

Now, to summarize, rather briefly, the nature of these hazards in 
the atomic energy industry. Starting with the operations in mines 
and mills, there are rather few hazards in these operations. We have 
a radon problem in the mines, which springs from the radium asso- 
ciated with uranium in the ore body. The radon hazard may be elimi- 
nated by suitable ventilation in the mines. 

In the initial milling operations that process the ore to the yellow 
cake stage, radon is no longer a major problem, but there is the pos- 
sibility of radioactive particulate matter in the air, arising either in 
the crushing operations or in the final yellow cake operation. Maxi- 
mum limits on the concentration of radioactive particulates in the 
atmosphere breathed by mill employees are prescribed in part 20 of 
the AEC licensing regulations. 

Going on from the milling operations up through the various 
stages of production to the natural uranium metal itself, there are 
few hazards other than the ones I have already enumerated. How- 
ever, in going through the enrichment cycle, one has, rather early in 
that cycle, an additional problem, which i is met for the first time, and 
that is the problem of criticality. This is no problem with natural 
uranium. As you know, natural uranium can only be made critical 
by putting it together in rather specialized ways with specialized 
types of moderators, graphite'and heavy water, for example, and it 
takes a rather large amount to bring about criticality. 
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So far as storage of natural uranium is concerned, one does not have 
to pay any particular attention to the problem of criticality, since 
natural uranium can be stored in as large a mass as one wishes without 
any danger of criticality. 

However, after just a few percent enrichment, then the problem of 
criticality must be taken into consideration. As the enrichment gets 
higher, the amount of uranium required to bring about criticality 
becomes smaller and smaller. Consequently, all through any shipping 
operations, the fabrication of fuel elements, the handling of these 
fuel elements in reactors, and the processing of the fuel elements, one 
has to be concerned with storing this material in such a way that it 
will not become supercritical. 

From the viewpoint of radiation hazards in the atomic-energy indus- 
try, one of the first considerations is the nuclear reactor itself. The 
potential radiation hazards associated with the operation of nuclear 
reactors fall in a number of categories. First, there is the possibility 
of radiation leakage from the reactor. Normally this will not occur 
if the reactor is properly constructed. However, in certain types of 
reactors, test reactors, for example, there may be openings, beam holes 
of one kind or another, leading through the shielding into the reactor 
core. Here there is a possibility of leakage. One has to design 
against this, and in many cases has to put special shielding around the 
experiments in order to be sure that there will be no radiation leakage. 

Then, of course, there is the possibility of radiation from the radio- 
active materials that are made in the reactor. The spent fuel elements, 
as they are removed from the reactor, present a hazard. These spent 
fuel elements are the most radioactive thing that is made in the reactor, 
running to millions of curies at the time they come out. They are 
normally handled under water. Sometimes they are drawn up into 
casks that are mounted on top of the reactor. They are normally 
stored under water for several months before they are sent to the 
chemical processing plant to recover the unused fissionable material. 

Maintenance work around nuclear reactors presents some radiation 
problems that need to be taken into consideration. Before any main- 
tenance work is done on radioactive equipment of any kind, the radia- 
tion level has to be monitored, by physics instruments. The amount of 
time an employee can spend around this equipment is strictly limited, 
in accordance with the specified regulations and limitations placed 
on the radiation. If the regulations are followed, maintenance work 

‘an be done with safety. 

One is always concerned in a nuclear reactor with the possibility of 
operator error or the malfunctioning of the reactor control system, or 
perhaps some unanticipated behavior of the reactor, which could lead 
to a fuel meltdown. hint if one has a meltdown in the fuel elements, 
there is always the possibility of a metal-water reaction, with the con- 
sequent release of fission products from the reactor structure. These 
potential hazards are the continuing concern of the AEC’s Division 
of Licensing and Regulation and the Advisory Committee on Reactor 
Safeguards, in their consideration of proposed new reactor projects. 

In the reactors themselves one runs across different degrees of 
hazards, depending on the normal operational function of the reactor. 
It is my opinion that a high-power nuclear test reactor offers a greater 
variety of hazards than any other type of reactor. This is partly be- 
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cause of the necessity of opening up the reactor tank enclosure for 
changing of fuel and experiments. It is also because the experiments 
themselves, the very complicated loop experiments, offer quite a num- 
ber and variety of hazards. These experiments all have to be pro- 
grammed and the hazards taken into consideration, in the operation of 
a high flux nuclear test. reactor. 

Power reactors, on the other hand, normally are designed to operate 
for several years without opening up the enclosure. 

This means that the operations can be made routine, and being 
made routine, unless something unexpected happens, a power reactor 
should offer fewer hazards than nearly any kind of reactor. A possible 
exception is in the initial test phase in which the top plug, say, is left 
off, in which case there might conceivably be some sort of reactor acci- 
dent that could not readily ‘be contained. 

But at any rate, the normal functioning of a power reactor should 
not involve many hazards, because it is not necessary to handle the 
radioactive material very frequently. 

Research reactors usually operate at low power and have a low 
inventory of fission products. Consequently, the magnitude of the 
hazard, should an accident occur of a serious nature, such as a reactor 
runaway, is not as great as one would have if a similar thing would 
happen in a power reactor. Nevertheless, because there is ordinarily 
no tank in which the core is enclosed, the situation is potentially dan- 
gerous. And of course in critical assemblies, one has to exercise great 
care. In a few cases of critical assemblies we have had accidents of a 
serious nature. 

Now, in the matter of major hazards, I think we have to say that the 
largest hazards are involved in the major installations of the Atomic 
Energy Commission, places like Oak Ridge, Argonne, Brookhaven, 
Savannah River, ‘Sedlode and the National Reactor Testing Station. 

However, at these places, there are capable, full-time staffs of physi- 
cists who are spending their full time in making certain that these haz- 
ards never become threatening, that they remain potential hazards; 
and so, probably, we have some of our best run operations at these 
places. 

We occasionally have accidental leakage of radioactive gases from 
some of these nuclear reactors, or chemical processing equipment, and 
accidental spills of radioactive materials in areas normally occupied 
by personnel. When these occur, they create special hazards and 
call for emergency measures. Constant air monitors are available, 
which may be placed at strategic locations in occupied areas to sample 
the room air continuously for the presence of radioactive contami- 
nants. Whenever the atmospheric radioactivity reaches a preset level 
an alarm sounds, and the room will ordinarily be venoneibelaattaaielid 
Employees equipped with special clothing and protective respirators 
can then search out and remedy the difficulty, after which the build- 
ing ventilation system usually clears the air within a few minutes, or 
at most a few hours, to the point where normal operations can be 
resumed. Such experiences happen occasionally around test reactors, 
perhaps around research reactors. 

In the event of a radioactive spill that does not involve airborne 
contamination, it is only necessary to rope off the area that has become 
contaminated and to scrub the floor or equipment under carefully 
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controlled working conditions until the contamination has been re- 
moved. 

There is, of course, a large assortment of detection instruments 
available for use in determining the nature and extent of the radio- 
active contamination when it occurs, and in revealing when the scrub- 
bing operation has reduced contamination to an acceptable level for 
the resumption of normal activities. 

The number of laboratories engaged in atomic energy activity on 
a relatively small scale far exceeds the number of major installations. 
While the radiation hazards on these smaller operations are fewer 
and less serious than at the major installations I have enumerated, 
they are, of course, by no means negligible. To the extent that these 
smaller installations are cognizant of all of the radiation hazards 
associated with the work they are doing, and have the equipment and 
the administrative, supervisory, and health physics controls commen- 
surate with the problems involved, these activities can be carried out 
with entire safety, both to the employees and to the community in 
which such activities are located. 

However, with the rapid increase in the number of educational, 
industrial, and medical establishments installing small reactors and 
making use of radioactive isotopes in a wide variety of applications, 
there is the possibility that the knowledge and action required to deal 
safely with the radiation problems involved may not keep pace with 
the enthusiasm that exists for putting these valuable but hazardous 
new tools to work. 

Legislation designed to deal effectively with employee radiation 
hazards and the new problems of workmen’s compensation benefits 
created by the atomic age should be phrased carefully to avoid plac- 
ing excessive regulation and liability burdens on the fledgling atomic 
energy industry, which already faces a large number of economic and 
governmental control problems. 

It is, of course, in the public interest to assure through governmental 
action at the appropriate State or National level that employees in the 
atomic energy industry are afforded protection against excessive radi- 
ation exposure and just compensation for injury occasioned by radia- 
tion accidents, but it is also in the public interest to assure that legis- 
lation in this field places a minimum extra burden on the new industry 
consistent with achieving the necessary objectives. 

The aura of mystery that appears to be associated with nuclear radi- 
ation hazards in the public mind makes this a difficult subject to deal 
with in a manner satisfactory to everyone. The possibility exists that 
the regulations, the inspections, and the liabilities for those com- 
panies engaged in atomic energy activities may become more burden- 
some than justifiable on the basis of the actual hazards involved. 

It would be unfortunate for all concerned if the compounding of the 
economic hazards in the atomic energy industry should become a per- 
manent major deterrent to private investment participation in this 
field. 

Representative Price. Doctor, I want to compliment you on a fine, 
concise statement, and the well ordered manner in which you presented 


from your own experience some of the problems that would be 
involved in this field. 


Dr. Doan. Thank you, sir. 
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Representative Price. Could you give any example from your expe- 
rience, with reference to page 8 of your prepared statement, the second 
paragraph, in which is set forth various potential radiation hazards, 
such as possibility of radiation leakage from the reactor, removal of 
spent fuel elements or other radioactive materials from the reactor, 
maintenance work, operator error, malfunctioning of the reactor con- 
trol system, or unanticipated behavior of the re eactor. Could you think 
of any major experience that you have had in any one of these areas? 

Dr. Doan. Yes; I can bring one from rather recent experience. At 
the materials testing reactor, where we have on the average some- 
thing of the order of 500 experimental samples under irradiation at all 
times when the reactor is in operation, we have a large number of loops 
going into this reactor in which fuel components of one kind or 
another are being tested for the effect of radiation on their physical 
properties. We had one recently in which late at night there was an 
alarm sounded by our continuous air monitor. There was a leakage 
of radioactive gas from one of the experiments, which consisted of an 
enriched uranium fuel pin surrounded by sodium, and contained in a 
capsule. On the outside of the capsule was an air annulus, and on the 
outside of the air annulus was water, which was supposed to conduct 
the heat away from the capsule. The heat was transferred from the 
inner capsule to the outer one by fins, metal fins. 

Well, somehow or other, the wall between the water annulus and 
the air annulus failed, and allowed water to get into the air annulus. 
Water and air under irradiation is a good source of nitric acid, and 
we think what happened was that the nitric acid corroded through 
the inner stainless steel capsule, releasing the sodium in the inner 
capsule, bringing about a reaction between the water and the sodium. 

The resultant pressure drove radioactive gas, mostly radioactive 
sodium vapor, out into the reactor room itself, the alarm sounded, 
the reactor was stopped, the building was evacuated, and it was several 
hours before it could be occupied. When it was occupied, the experi- 
ment was removed. We were out of the building I suppose 10 or 12 
hours, and the reactor was down about 24 hours. 

This was more severe than other experiences that we have had. 
But the point is that a nuclear test reactor, where you are trying to 
explore what happens in the presence of radiation—sometimes what 
happens comes on you in a surprising way, and you cannot calculate 
it. That is the purpose of the experiment. So one always has to 
take a certain amount of calculated risk, with the expectation that 
you will be able to handle the situation that arises. This we have 
been able to do without any overexposures to our employees, except 
in one or two instances for about 6 years. 

Representative Price. In this instance, was there any noticeable 
increase in the dosage of any of the employees in the operation ? 

Dr. Doan. No, sir, there was not. There was one case where in @ 
chemical processing operation we did have some noticeable inhalation 
of iodine. But this showed up as minor amounts of iodine in the 
urine, and there was nothing that anyone considered to be serious. 

Representative Price. Have you had any type of incident in your 
operation at the AEC at Argonne that has resulted in an appreciable 
increase of dose to any employee? 
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Dr. Doan. We have had incidents which resulted in overexposures 
for a limited period of time as defined by AEC criteria. As you know, 
there are the limitations placed by the AEC on exposure for a given 
period of time, based on information developed by the Bureau of 
Standards and the National Committee for Radiation Protection. 
We have had overexposures on an occasion for a particular period of 
time. And, of course, others have had this, also. What is done, if 
one exceeds the permissible exposure for a period of time is to place 
the employee in a work location where, over a 3-month period of time, 
say, he has not had an overexposure. 

Representative Price. Would you know or estimate the percentage 
of overexposures of individuals due to human error on the part of 
the workers involved as compared to equipment failure or inadequate 
shielding ? 

Dr. Doan. That is a little difficult to estimate. Certainly there are 
some due to human error. Thus far, as far as our own operations are 
concerned, I can think of three instances where I would say that hu- 
man error was involved. Two of these involved a valve that was left 
open longer than it should have been in the chemical processing plant 
and allowed some radioactive gas to get out in a corridor that was 
normally occupied. But again, this was not anything that produced 
any serious results. 

At the materials testing reactor, we had one case where a radio- 
active component in the reactor was overlooked for a little period of 
time, and this led to some gamma ray exposure that was larger than 
was permissible for this period of time. 

Representative Price. At your installation, how far below the per- 
missible concentrations do you maintain your radiation exposures, 
— ae much dependence do you place upon supervision to accomplish 
this? 

Dr. Doan. Mr. Price, we have the philosophy in our own operation 
that any exposure which is unnecessary is too much. So, therefore, we 
continually set our operation so as to incur just as little exposure as 
possible. Actually, the average exposures of individuals around our 
testing reactors and at the chemical processing plant is very substanti- 
ally below the permissible limit. We place a definite responsibility 
on line supervision for seeing that the regulations on exposure are 
followed. 

We do more than that. If there is any occasion where, because of 
special types of maintenance work, it becomes necessary to go up close 
to the line, then this is done under health physics supervision, and the 
radiation level is very carefully monitored. We hold our supervision 
directly responsible for the results, and we have regular staff meetings 
to discuss any cases where overexposures have resulted. 

Representative Price. With the permissible level set at five rems, 
what permissible level does your monitoring show that you are operat- 
ing on? 

Dr. Doan. I am afraid I cannot answer that question very precisely 
from memory. The average exposure is somewhere between one and 
two rems per year for all employees working in potential exposure 
areas. This is only about one-tenth of the AEC annual permissible 


exposure of 15 rems. Five rems’per year is the permissible lifetime 
average. 
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Representative Pricer. You mentioned in your prepared statement 
that shells around reactors prevent widespread dispersion of fission 
products in the event of an accident. Are these shells actually de- 
signed to contain an explosion of the reactor? 

Dr. Doan. Most of them are. What I refer to here, of course, is 
the outer containment shell, a large cylinder or sphere that completely 
surrounds the reactor structure itself. Containment shells are pres- 
ently being designed to completely contain what is thought to be the 
maximum credible accident, and that involves the possibility of a cer- 
tain amount of metal-water reaction, if it should be that type of 
reactor. 

Representative Price. Is there actually such a thing as an explosion 
of a reactor ? 

Dr. Doan. There is not such a thing as a nuclear explosion of a 
reactor, but it is possible to have a chemical explosion. If you have 
a very rapid melt-down, for example, of a core completely immersed 
in a water moderator, then, there could be a chemical explosion due to 
the energetic reaction between the molten metal and the water. 

Now, actually, the only place where this has been observed has been 
in a nonnuclear activity. The aluminum industry, for example, has 
on very rare occasions observed in pouring molten aluminum into 
water as a cooling operation that there has been such an explosion. 
But this is a chemical explosion. There could not be a nuclear ex- 
plosion of a reactor. 

Representative Price. Thank you very much, Dr. Doan. You have 
been a very interesting and helpful witness. We appreciate your 
appearance here. 


Dr. Doan. Thank you. 
(The prepared statement of Dr. R. L. Doan follows :) 


SURVEY OF RADIATION HAZARDS IN THE ATOMIC ENERGY INDUSTRY 
(By R. L. Doan, Manager, Atomic Baérgy Division, Phillips Petroleum Co.) 


As previous testimony before this committee has indicated, there are just 
four basic kinds of radiation that give rise to all of the radiation hazards in 
the atomic energy industry, regardless of the particular phase of the industry 
under consideration. One of these—neutron radiation—is present only during 
the time a nuclear reactor or other type of neutron generator is in operation. 
When the neutron generator is turned off or disassembled, the emission 
of neutrons stops. But not so with the other three—gamma radiation, beta 
particles and alpha particles, one or more of which are emitted by all radioactive 
material as a natural result of a nuclear instability which cannot be turned off 
or modified in any respect by anything that can be done to this material, such as 
heating, cooling, or the application of pressure. 

Alpha particle radiation is the least commun of the three natural radiations 
and is emitted only by certain heavy elements such as uranium and plutonium. 
It is also the least penetrating and least dangerous unless it gets inside the 
body, where it can become the most dangerous of all. 

Gamma radiation and beta particle radiation are about equally common and 
are emitted by literally hundreds of radioisotopes that can now be produced in 
nuclear reactors. The gamma rays are similar to the X-rays produced by com- 
mercial X-ray equipment, in that both are highly penetrating and can damage 
or kill living tissue with sufficient exposure. To an appreciable extent the 
physiological damage is cumulative both for X-ray and gamma ray exposure. 
Consequently the biological effect of a given exposure to gamma radiation in 
the atomic energy industry may be enhanced by previous X-ray exposure to 
the same area of the body in the course of medical diagnosis or treatment, by 
shoe-fitting machines, or in other commercial applications of X-rays. Exposure 
to either gamma radiation or X-rays can be fatal in sufficiently large amounts. 
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Beta particle radiation is less penetrating than gamma radiation but usually, 
though not always, more penetrating than alpha particle radiation. Such 
radiation can produce skin damage, but because of its limited penetration even 
in air will rarely be expected to result in a fatality unless the emitting radio- 
isotope gets inside the body and lodges there in sufficient quantity for a suffi- 
ciently long time. 

To get a comprehensive understanding of the radiation hazards in the atomic 
energy industry it is necessary to understand that all radiation-emitting sub- 
stances are not equally hazardous and to understand why this is true. It is 
necessary to differentiate between radiation which impinges on the body exter- 
nally and that which comes from small amounts of radioactive materials that 
have gotten inside the body, through either the respiratory tract, the digestive 
system, or the skin. It should be understood that, even though some radio- 
active material may have accidentally gotten inside the body, it does not neces- 
sarily means that the quantity will be sufficient to produce any ill effects. There 
are two things that are continuously acting to decrease the level of internal 
exposure in such cases. One is the bodily processes which act to gradually 
eliminate the ingested material through the body waste channels; the other is 
the continuous decline of the radiation intensity per unit of residual radioactive 
material in the body, characterized by the half-life of the material in question. 
The long-term biological hazard is most serious where a long-lived radio- 
isotope gets inside the body and is concentrated in certain places, such as the 
bone marrow, and is only very slowly eliminated. Fortunately there are very 
few substances where this adverse reaction occurs. Radioactive strontium, 
radium, and plutonium are the worst offenders in this regard. Serious radiation 
hazard also exists with some shorter-lived and/or more rapidly eliminated radio 
active isotopes, such as tritium and radioactive iodine. 

Before starting to outline the various specific kinds of potential radiation 
hazards in the atomic energy industry, it may perhaps be well to mention 
some similar hazards that existed prior to the advent of the atomic era as 
defined by the establishing of the first nuclear chain reaction in December 1942. 
The radiation hazards associated with the use of X-rays have already been men- 
tioned. Similar hazards are involved in the use of radium, of which there was 
a substantial amount in existence prior to 1942. Radium and its daughter 
products emit alpha, beta, and gamma radiations covering a wide range of 
energies. If handled in a careless manner or in ignorance of the ability of 
these radiations to cause physiological damage to living tissue, serious conse- 
quences can result from the use of radium and have so resulted to many persons 
in the past. 

When radium is mixed with beryllium powder, the combination becomes a 
source of neutrons which are relatively more damaging to tissue than are 
gamma rays of the same intensity. Since neutrons cannot be stopped by the 
heavy shielding materials such as lead that are so effective against gamma rays, 
special shielding must be provided for personnel protection whenever neutron 
sources are being used. This shielding usually takes the form of light ma- 
terials such as water or paraffin wax, plus an absorber such as cadmium or 
boron. Radium-beryllium neutron sources were being used for the logging of 
boreholes in the oil industry prior to the advent of the atomic energy industry 
in 1942. So also were other types of neutron sources being used for research 
purposes in various universities prior to 1942. Most of these took the form of 
high voltage generators of one kind of another, such as the Van de Graaff 
machine, Cockroft-Walton generator, cyclotron, or linear accelerator. Ignorance 
or carelessness on the part of some of the research workers around such ma- 
chines, relative to the sensitivity of eye tissue to neutron radiation damage, 
may have resulted in some eye damage for workers who found it necessary to 
make frequent adjustments of the neutron sources. 

Let us now pass to a discussion of the nature of the potential radiation 
hazards in the atomic energy industry. The word “potential” is used inten- 
tionally to indicate that there will usually be no actual radiation hazards in 
a well-run atomic energy plant or laboratory except those initiated by human 
error or equipment failure. The technology and equipment are available to 
permit the handling of every aspect of normal operation with complete safety 
even in the case of the most highly radioactive systems. The accidental over- 
exposures of personnel can be kept to a minimum by proper administrative and 
supervisory action. 
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For purposes of clarity it is necessary to define here precisely what we mean 
when we speak of “overexposure” of an employee in the atomic energy indus- 
try. The Atomic Energy Commission, on the basis of information developed 
by the National Bureau of Standards, the National Committee on Radiation 
Protection, and the International Commission for Radiological Protection, has 
established certain limits of permissible radiation exposure for employees of 
Commission contractors. These limits are far bleow the level of radiation 
exposure required to produce any detectable physiological effects. What we 
menn when we speak of “overexposure” of an employee is simply that his ex- 
posure for a particular period of time has exceeded the permissible limits set 
by the AEC. There is consequently no implication in the use of this term that 
the employee has suffered any ill effects from the so-called overexposure. <Ac- 
tually in normal operations within the atomic energy industry there is no dif- 
ficulty in holding radiation exposure of employees to an average value well 
below the permissible limits. The background radiation level at the plants 
operated for the AEC by Phillips Petroleum Co. at the National Reactor Test- 
ing Station, for example, is so low that on those infrequent occasions when 
nuclear explosions at the Nevada Test Site have produced a mild amount of 
radioactive fallout at the NRTS, this has caused a substantial increase in 
the normally prevailing radiation level. Yet the amount of fallout is quite 
harmless, at least in the opinion of most experts including those in the Atomic 
Energy Commission, so far as physiological effects are concerned. 

Testimony to follow in these hearings will discuss the radiation hazards 
in specific segments of the atomic energy industry, and what is being done 
to hold the exposure of employee personnel within acceptable limits. There- 
fore, I will touch only briefly on the nature of these hazards, leaving to sub- 
sequent witnesses the details relevant to particular installations. 

First, with regard to the operations in uranium mines and initial process- 
ing mills. The only radiation exposure problem of any consequence in most 
mining operations is due to the release of radon into the mine atmosphere. 
Radon is a radioactive gas, a daughter product of radium, which is in turn 
one of the decay products of uranium and is always found associated with it 
in ore deposits. If the deposit is near the ground surface, the radon continu- 
ously diffuses into the atmosphere and decays into other types of radioactive 
products which go to make up a large part of the general atmospheric radio- 
activity to which everyone is exposed. There is a corresponding gaseous decay 
product of thorium, called thoron, which also adds to the radioactive matter 
in the atmosphere in areas where there are thorium deposits. To the extent that 
the radon cannot get away from its place of origin it reaches an equilibrium value 
determined by the uranium concentration in the ore and the relative half 
lives of the various decay products involved. The half life of radon itself 
is only 3.8 days, but it is continuously replenished by the decay of the parent 
radium. When the uranium ore body is disturbed in the course of mining op- 
erations the radon gas is released into the mine atmosphere in amounts de- 
pending on the richness of the ore. Since it is a gamma radiation emitter, it 
adds to the general radiation level of the mine so far as external full-body 
adiation is concerned. Also, being a gas which mixes readily with the mine 
atmosphere, it is taken into the body via the respiratory tract. To keep within 
permissible levels of radon concentration in the mine atmosphere, it is neces- 
sary to provide adequate ventilation of the mine, particularly where active 
mining operations are in progress. 

In the operation of mills for the processing of uranium ores to the yellow cake 
stage radon is no longer a major problem, but airborne particles of uranium may 
be. The concentration of uranium particulate matter that can safely be toler- 
ated in air breathed by the mill employees is relatively high and is not known 
very accurately. Permissible concentrations are defined in part 20 of the AEC 
licensing regulations. One additional problem that may be more of a public 
eoncern than employee hazard is the disposal of solution wastes and tailings 
from the processing operation that may contain some residual radium. 

The only significant potential hazard encountered in purifying the uranium 
and processing it to the stage of metallic natural uranium is the possibility of 
excessive airborne uranium vapor or particulate matter. Natural uranium 
metal can be handled safely without any special precautions. However, in 
putting uranium through the enrichment cycle we encounter for the first time 
a new type of hazard—that of criticality. Natural uranium, containing only 
0.7 percent uranium-235 can be taken to criticality only in specialized reactor 
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configurations, and even then the amount required to produce criticality is very 
large. Normally it can be stored in any quantity as a compact mass without 
running any risk that the mass will become chain reacting, even if it should 
be flooded with water. But as the enrichment increases, so also does the hazard 
of criticality, since the amount of uranium required to give a critical mass gets 
smaller and smaller as the enrichment increases. Because of the criticality 
hazards special precautions are required to assure that the enriched uranium 
is not given the opportunity to settle out in any part of the processing system 
in amounts that will be supercritical. 

Supercriticality initiates a chain reaction in which the neutron and gamma 
radiation level increases exponentially at a rate depending on excess reactivity, 
until the reaction is stopped or modified by the application of external controls 
or by some natural mechanism inherent in the chain reacting system itself. 
Even at low power levels the radiation emitted by a supercritical mass of 
uranium can be lethal, if adequate shielding or distance is not interposed to 
protect nearby personnel. 

The possibility of an accidental chain reaction must be taken into considera- 
tion and guarded against in all operations in the atomic energy industry involving 
the handling of enriched uranium or plutonium, regardless of the degree of 
enrichment. This concern starts in the enrichment plant and follows through 
the storage, shipment, fabrication, utilization, and subsequent reprocessing steps. 
All shipping containers must be designed so that criticality will not occur, regard- 
less of the environment that might be encountered even under the worst con- 
ceivable situation during shipment. The same considerations apply to the fabri- 
eation, shipment, and storage of reactor fuel elements, as well as to the 
subsequent reprocessing operations after they are removed from the reactor. 

The potential radiation hazards associated with the operation of nuclear 
reactors fall in the following categories: Possibility of radiation leakage from 
the reactor; removal of spent fuel elements or other radioactive materials from 
the reactor; maintenance work on radioactive equipment; operator error; mal- 
functioning of the reactor control system, or unanticipated behavior of the 
reactor, leading to fuel melt-down and possible metal-water reaction with conse- 
quent release of fission products from the reactor structure. These potential 
hazards are the continuing concern of the AEC Division of Licensing and Regu- 
lation and the Advisory Committee on Reactor Safeguards in their consideration 
of proposed new reactor projects. They will be discussed only briefly here, in 
the order mentioned above. 

Under normal operating conditions there will be no significant radiation 
leakage from a properly designed and constructed nuclear reactor, since the 
biological shielding has been designed to reduce the external radiation level to 
negligible proportions. This applies regardless of whether the reactor is the 
low power research variety or a large power reactor. There are important 
differences, however, between the hazards presented by various types of reactors 
in respect to the nature of the normal operational program, the degree of protec- 
tion afforded against nuclear accidents, and the possible consequences of such 
accidents. 

In the area of their normal operational programs, nuclear test reactor installa- 
tions present the largest number of potential radiation hazards, and nuclear 
powerplants the least. Research and experimental reactors fall somewhere in 
between, as do also the initial test runs of power reactors. The increased number 
of potential hazards associated with the operation of test reactors stems not only 
from the necessity of frequent opening of the reactor enclosure for refueling or 
for servicing of irradiation test samples, but also from the possibility of release of 
fission products or other radioactive materials from the test samples being irra- 
diated, due to failure of experimental components. 

Power reactors, on the other hand, are designed to operate for long periods 
of time without the necessity of opening up the reactor enclosure. During the 
initial test period the employee radiation hazards are likely to be somewhat 
greater than during the subsequent periods of stabilized operation after the be- 
havior characteristics of the reactor have been established. 

The open-pool type of research reactors and critical assemblies are more likely 
to produce radiation hazards in the event of a nuclear excursion than are reactors 
located inside a sealed enclosure. Such hazards will usually be confined to the 
immediate environs of the reactor, although if a meltdown occurs, this may not 
be the case. 
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One of the major concerns as regards the safety of reactors moderated and/or 
cooled by water is the possibility of a metal-water reaction in the event of a fuel 
meltdown. Although such a reaction has not yet occurred on any significant scale 
in a nuclear reactor, it has taken place on at least one occasion during large-scale 
operations in the pouring of molten aluminum metal. The energy release from 
such a reaction, if it were to occur on a major scale inside the core of a nuclear 
reactor during an accidental meltdown of fuel elements, would be very large and 
might be sufficient to rupture the pressure tank and perhaps also the biological 
shield, with a consequent release of highly radioactive fission products into the 
immediate environment of the reactor. One of the reasons for building contain- 
ment shells around reactors located near populated areas is to provide a last-ditch 
barrier to the widespread dispersal of fission products, if they should succeed in 
getting outside the reactor system. The potential hazard from fission product 
release is directly proportional to the load of fission products carried by the 
reactor, which is in turn dependent upon the power level and operating history 
of the reactor. 

Reactors differ in their behavior characteristics, depending on the type and 
design. The objective of reactor physicists and design engineers is to build as 
nearly as possible inherent safety characteristics into the reactor. An “inherently 
safe” reactor is one that is self-limiting with respect to maximum power level in 
the event of a nuclear power excursion, and holds this level within safe limits 
even if the mechanical or electrical control system is not functioning properly. 
With the possible exception of certain low-power reactors the objective of in- 
herent safety has not yet been completely attained in reactor design. 

Servicing of radioactive materials removed from a nuclear reactor constitutes 
a broad area of activity in which there are numerous potential hazards. As indi- 
eated previously, all of the activities involved can be handled with reasonable 
safety, if there is adequate health physics monitoring of the operations and ade- 
quate administrative controls to set and enforce the necessary working regula- 
tions. There is always some possibility that equipment failure, or an unexpected 
behavior of the sample being handled, or human error, will present an unantici- 
pated radiation hazard, but monitoring equipment will usually give prompt 
warning when such a situation develops. 

The most highly radioactive items that have to be removed from the reactor 
are spent fuel elements. In many reactors this operation is carried out entirely 
under water using remote handling equipment. In other cases the fuel elements 
are drawn upward into heavily shielded casks placed on the top plug of the reac- 
tor, and are then removed to the final underwater storage canal in this cask. 
Ordinarily, spent fuel elements are stored for several months before being chemi- 
eally processed for the recovery of the residual fissionable material. 

Maintenance of equipment that has become radioactive in a nuclear reactor 
plant or chemical processing plant for the recovery of nuclear fuel presents some 
problems not present in normal maintenance activities. The equipment can be- 
come radioactive either by exposure to neutrons during reactor operation, or 
by contamination from contact with radioactive solutions or finally divided 
solids. In some cases it is feasible to partially decontaminate such equipment 
by scrubbing with steam or various detergent solutions prior to starting the 
maintenance work. In any case the radiation level must be taken into considera- 
tion in arriving at a decision as to how long a workman can be permitted to stay 
in a given area without exceeding permissible limits of exposure. The radiation 
level should be measured by a health physicist before the maintenance job starts 
and also during the time it is in progress, if there is a significant risk of 
overexposure. 

Accidental leakage of radioactive gases from nuclear reactors or processing 
equipment, and accidental spills of radioactive materials in areas normally occu- 
pied by personnel create special hazards and call for emergency measures. Con- 
stant air monitors are available which may be placed at strategic locations in 
occupied areas to sample the room air continuously for the presence of radio- 
active contaminants. Whenever the atmospheric radioactivity reaches a pre- 

set level, an alarm sounds and the room will ordinarily be evacuated promptly. 
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Employees equipped with special clothing and protective respirators can then 
search out and remedy the difficulty, after which the building ventilation system 
ususally clears the air within a few minutes or hours to the point where normal 
operations can be resumed. In the event of a radioactive spill that does not 
{nvolve airborne contamination, it is only necessary to rope off the area that has 
become contaminated and to scrub the floor or equipment under carefully con- 
trolled working conditions until the contamination has been removed. A large 
assortment of detection instruments is available for use in determining the 
nature and extent of radioactive contamination when it occurs, and in revealing 
when the scrubbing operation has reduced the contamination to an acceptable 
level for the resumption of normal activities. 

The present number of major atomic energy installations in the United States is 
small. Most of the major potential radiation hazards are located at these instal- 
lations. Each plant has a well-staffed group of competent health physicists 
devoting their full time to monitoring all phases of activity and all personnel 
working in areas having potential radiation hazards, to insure that radiation 
levels and radiation exposure of personnel are kept within acceptable limits as 
prescribed by AEC regulations. This still does not prevent an occasional acci- 
dental overexposure as previously defined, but such instances are the rare excep- 
tion rather than the rule. 

The num! ver of laboratories engaged in atomic energy activity on a relatively 
small scale far exceeds the number of major installations. While the radiation 
haz: ida ¢ on these smaller operations are fewer and less serious than those at Oak 
Ridge, Argonne, Brookhaven, Los Alamos, Hanford, Savannah River, or the 
National Reactor Testing Station, they are by no means negligible. To the 
extent that these smaller installations are cognizant of all of the radiation 
hazards associated with the work they are doing, and have the equipment and the 
administrative, supervisory, and health physics ‘controls commensurate with the 
problems involved, these activities can be carried out with entire safety both 
to the employees and to the community in which such activities are located. 
However, with the rapid increase in the number of educatienal, industrial, and 
medical establishments installing small reactors and making use of radioactive 
isotopes in a wide variety of applications, there is the possibility that the knowl- 
edge and action required to deal safety with the radiation problems involved may 
not keep pace with the enthusiasm that exists for putting these valuable but 
hazardous new tools to work. 

Legislation designed to deal effectively with employee radiation hazards and 
the new problems of workmen’s compensation benefits created by the atomic 
age should be phrased carefully to avoid placing excessive regulation and 
liability burdens on the fledgling atomic energy industry which already faces a 
large number of economic and governmental control problems. It is in the 
public interest to assure through governmental action at the appropriate State 
or National level that employees in the atomic energy industry are afforded 
protection against excessive radiation exposure and just compensation for injury 
occasioned by radiation accidents. But it is also in the public interest to assure 
that legislation in this field places a minimum extra burden on the new industry 
consistent with achieving the necessary objectives. The aura of mystery that 
appears to be associated with nuclear radiation hazards in the public mind 
makes this a difficult subject to deal with in a manner satisfactory to everyone. 
The possibility exists, therefore, that the regulations, the inspections, and the 
liabilities for those companies engaged in atomic energy activities may become 
more burdensome than justifiable on the basis of the actual hazards involved. 
It would be unfortunate for all concerned, if the compounding of the economic 
hazards in the atomic energy industry should become a permanent major 
deterrent to private investment participation in this field. 


Representative Price. The next witness will be Mr. Duncan A. 
Holaday of the Public Health Service, Salt Lake City, Utah. His 


paper will be directed toward mines and mills. 
Mr. Holaday ? 
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STATEMENT OF DUNCAN A. HOLADAY,'’ CHIEF, OCCUPATIONAL 
HEALTH FIELD STATION, PUBLIC HEALTH SERVICE, U.S. DE- 
PARTMENT OF HEALTH, EDUCATION, AND WELFARE, SALT LAKE 
CITY, UTAH 


Mr. Horapay. Mr. Chairman, this paper will take about 15 minutes 
to present. 

When uranium production started on a large scale in the United 
States about 1946, it was natural for those of us in the health field to 
view with some alarm the potential health problem associated with the 
mining of uranium ores. This concern was based on the experience 
of the Schneeberg and Joachimsthal mines in Europe where startling 
medical history had been made. In both these mining areas, there 
has been a high mortality among the miners from pulmonary diseases. 

This condition was described by many writers, including Agricola in 
1556. It was not until the late 1800’s, however, that certain investiga- 
tors identified the affliction as a malignant tumor of the lung. Accord- 
ing to medical reports, 50 to 70 percent of all the deaths of the 
workers in these mines were due to a primary cancer of the respiratory 
system. The cause of these lung cancers has been controversial for 
a number of years. It was associated with such metals as nickel, 
cobalt, arsenic, anything that happened to be identified in ore. 

However, at the present time the predominant opinion is that 
the primary cause of the trouble that those men had was the radio- 
active dust and gas to which they were exposed in their mining 
occupation. 

Representative Price. How long ago was the history of this? 

Mr. Hotapay. This history was first described in 1550 by Agricola. 
It is one of the best documented series on an occupational disease that 
exists in our record. 

It was recognized that the situation in those mines was not com- 
parable to that in American mines. In 1946, our American mines 
were not as deep as those in Europe. The men did not work as long 
hours. Furthermore, a great many of them were more or less transient 
miners, in and out of the industry. 

However, our early environmental studies in these early American 
mines indicated that we had concentrations of radioactive gases and 
dusts considerably in excess of those that had been reported in the 
literature to have occurred in the European mines. 

Early in 1949 this problem was called to the attention of the State 
health ‘officer of Colorado, where most of the mining activities were 
going on at that time. After several meetings of the health officer 
with other State agencies and with representatives of Government 
groups and. industry, the Public Health Service was requested to 
conduct a study of the health problems in our uranium mines and 
mills. 

This study was begun in 1950 and has included both environmental 
and medical appraisals of the problem. Since the study began, the 


1Chief, occupational health field station, occupational health program, U.S. Public 
Health Service, Salt Lake City, Utah. Academic background: B.S., Oregon State College ; 
M.A., Oregon State College. Public health background: 1943-59 : Industrial hygiene 
engineer, U.S. Public Health Service, stationed at Washington, D.C., and Salt Lake City, 


Utah. Since 1948, directly concerned with health problems associated with the uranium 
mining and milling industry. 
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industry has increased tremendously in scope. At this time, we have 
about 9,500 men working in both the mines and the mills, according 
to our best estimates. Of these men about 4,000 miners are working 
in the States of Colorado, Arizona, Utah, and New Mexico, with 
probably about another 500 employed in South Dakota, Wyoming, 
Oregon, and Washington, in the underground mines there. About 
another 5,000 men are > employed i in the 24 mills which are processing 
these ores to produce uranium concentrates. 

Perhaps for a better understanding of this problem, it might be 
well to review very briefly the nature of the radioactive problem in 
uranium mines. Uranium 238, the constituent for which we are 
looking, has a half-life of 414 billion years. It decays by these several 
successive transformations to give radium 226, which is a relatively 
long-lived isotope of radium and therefore will always occur in ores 
where you have uranium 238 approximately in an equilibrium amount 
with the uranium. 

This radioactive element, radium 226, will decay to produce a radio- 
active gas, radon, which is a noble gas, absolutely inert chemically. 
This gas is diffused from the ore body and is also released from the 
ore by drilling and blasting operations. 

This chart (chart 1, p. 196) shows the transformation from the 
radium in the ore to radon gas in the mine atmosphere, which then 
breaks down into this series of other elements, all of relatively short 
half-lives, in the order of a few minutes. These short half-live ele- 
ments are ordinarily called radon daughters. They are known as 
radium A, radium B, radium C, and radium C-prime. Eventually 
they go to a long half-lived isotope, radium D, which is the end of 
the chain as far as we are concerned. 

That is all of that chart. 

In our uranium mines, we are concerned primarily with our alpha 
emitting elements, the radon, radium A, radium B—which will even- 
tually produce an alpha particle in its decay through radium C- 
prime—and then the radium C and C-prime that are in the atmosphere. 

These daughter products are produced as highly charged atoms 
which will adhere to any surface which they strike. They get into 
the lungs, either by decay of the radon, which is inhaled, or by “inhala- 
tion of dust particles to which they have become attached. Some 
of this dust that is inhaled is retained in the lungs and builds up an 
active deposit there. 

This active deposit in the lungs then bombards the lung tissue with 
alpha particles, which are very energetic and capable of doing ex- 
tensive tissue injury. 

The concentrations of radon reported in the European mines had 
median level of about 1,500 micromicrocuries per liter of air. 

Our early studies in the American mines indicated that the con- 
centrations here were considerably in excess of this value reported 
as an average in the European mines, ranging to as high as 100,000 
micromicrocuries per liter, which is included in the group of over 
10,000 micromicrocuries per liter. Our average v: alue was 4,200 micro- 
microcuries per liter of air, with a median for all mines of 1 5200. 


a values are for the radon daughters, rather than for radon 
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We made these measurements because our later work and those of 
other groups have indicated that the primary tissue damage comes 
from the active radon daughters that are inhaled and retained in the 
lungs, rather than from the radon itself. Since measurements of 
these particular elements were not made in the European mines, it 
is again difficult to make a direct comparison between the situation 
that we have reported here and what the situation was in Europe. 
We have to estimate what the concentrations of radon daughters were 
in the European mines. They could have been no higher than the 
equilibrium amounts of radon, and they might have been somewhat 
less. 

In 1954, seven of the uranium mining States, together with repre- 
sentatives aca the Atomic Energy Commission, the U.S. Bureau 
of Mines, the Public Health Service, and industry representatives had 
a 2-day meeting in Salt Lake City to discuss this problem. Asa result 
of that meeting, a working level was adopted for use in uranium 
mines, as a number to which it would be desirable to see the concen- 
trations reduced. This level was essentially 100 micromicrocuries of 
each of the three radon daughters per liter of air, a total of 300, 100 
of each of the individuals elements. 

Most uranium mining States have adopted this level as a guideline 
for their control of uranium mines. 

This environmental study has demonstrated that a potentially seri- 
ous health problem exists in the uranium mines due to radon and its 
daughter products, and that in most mining operations these hazards 
may be reduced to what is believed to be a safe working level by ven- 
tilation, together with other control measures. 

In addition to radiation, these studies have shown that the miners 
are exposed to dust containing a high percentage of free silica, and 
thus silicosis is always a problem unless this dust is controlled to the 
established limits. 

The miner is also exposed to uranium, radium, and all other radio- 
active constituents that are contained in the ore, as airborne dust, but 
to date we have not demonstrated that there is any particular hazard 
from these elements. 

External radiation, gamma radiation, in the uranium mines, is not 
usually an important source of radiation exposure. However, we have 
found some mines with deposits of quite high grade ore, where we 
have demonstrated high gamma radiation fields. Where such situa- 
tions are found, in a mine, there is no possible way of control except 
by limitation of working time. 

As our research findings have become available, these have been 
transmitted to the State and official agencies such as the AEC and the 
Bureau of Mines and to the mine operators. This information has 
been made available through reports, technical publications, meetings, 
and seminars. 

In addition, several training courses on the measurement and control 
of radon daughters in mine atmospheres have been put on for personnel 
of private companies and State agencies. 

Through our Salt Lake City station, the States are offered, and 
utilize to the fullest extent that we can help them, our technical staff 
and our laboratories, for consultation and special studies. Despite 
the continued efforts by the State agencis to secure control, a large 
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number of the mines still have high concentrations of radon and its 
daughters. 

A survey of 169 mines, which we did in 1957, showed that out of some 
924 samples taken, over 65 percent were above our suggested working 
level. 

This chart lists the concentrations in terms of the working level. 
One or below is meeting our working level. Any number higher is 
above. Anda number like 10 or above is getting up right in the range 
of the European mines (chart 3, p. 198). 

Representative Price. On the preceding page it says that there was 
not any way to control the radiation that came from the high gamma 
radiation fields in the mine except by limiting the amount of exposure. 
What about in the case of the radon gas? 

Mr. Hotapay. The controls there are by ventilation. In other 
words, putting in suflicient fresh outside air to dilute the mine 
atmosphere, the working area in the mine, down to the working 
level. That is the most feasible method of control. It, of course, 
must be carried out in conjunction with other good mine ventilation 
practices, sealing off unused or abandoned workings, conserving all 
the air you can, to get it into the areas where men are actively work- 
ing, and any other measure that you can think of to reduce the 
exposures. 

These 169 mines represented in this survey probably are less than 
50 percent of the ones that were working in the summer of 1957. 
I think we found by our census some 340 or 350 mines working at the 
time we were looking for them. If we had obtained samples in all 
the rest of the mines, it is our opinion that our results would have 
been even higher. The ones we did not find were the smaller, more 
poorly controlled operations. 

These high exposures continue to exist for a variety of reasons. 
In many cases the mine operator does not realize the importance of 
control measures, nor does he understand how to apply the principles 
of mine ventilation to his situation. Because of a dearth of technical 
personnel, the State agencies cannot visit the many mines frequently 
enough to give them advice on how to meet the conditions which they 
encounter. 

Again, most uranium mines are relatively small operations by metal- 
mine standards, and few of them have ventilation, health, or safety 
engineers. In many instances the workers themselves do not effec- 
tively use the controls that they have available to them. 

The uranium mills which were included in the study do not appear 
to have the serious health problems encountered in the uranium mines. 
In the crushing of the uranium ore the worker is exposed to dust 
containing small amounts of uranium and radium, but the radon 
emanating from the ore is not confined, so that the concentration of 
radon and its daughter products is well below the safe working level. 
The chemical separation processes in the uranium mills are wet ones, 
which minimize the personnel exposure to radioactive substances. In 
the final operation, where uranium concentrates are dried and pack- 
aged, the principal exposure is to relatively pure uranium compounds 
which are only slightly radioactive and have not proved to be highly 
toxic. External radiation is normally a minor hazard in the mills, 
although instances have been observed where highly radioactive ele- 
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ments, such as radium, have accumulated in tanks and pipes and pro- 
duced localized areas of high gamma radiation. There are health 
hazards in the mills other than radiation, which includes exposure 
to silica dust, acid mists and gases, alkali dusts, vanadium, and other 
toxic metals, which are also present in the ores. All of these elements 
must be guarded against. 

Since the mills are licensees of the Atomic Energy Commission, they 
have been required since 1958 to comply with the health regulations 
of the Licensing Division, the Atomic Energy Commission. 

In addition, the State agencies conduct surveys of the mills to 
evaluate the environmental hazards and give appropriate recommenda- 
tions for control. 

Concurrently with our environmental surveys, a medical study is 
being conducted by the Public Health Service. This project involves 
medical examination of as many miners as possible every 3 years, with 
a census of the miners taken during the intervening years. This 
group now comprises approximately 3,200 miners, who have been 
examined and are being followed diligently to determine their health 
experience and their causes of death. 

A longer operation will be necessary to determine whether the 
experience of this group differs significantly from that of other in- 
dustrial groups. However, some of the data may forecast difficulties. 
As of July 1958, the study group included about 50 men, who had 
started mining before 1941 and had at least 1 year of underground 
experience. Sixteen of these men died in the last 3 years. Four of 
these deaths are from lung cancer. The number in this group is too 
small to permit any definite conclusions to be drawn at this time. 

Representative Price. Do you have any record of the ages of those 
men ? 

Mr. Hotapay. Oh, yes, we have their ages. 

Representative Price. In what age group are most of them ? 

Mr. Houapay. They are about 45. 

Representative Price. But they have a normal life expectancy of 
considerably over that? 

Mr. Honapay. A median level is rather meaningless. They ran 
from about 63 down. But I think 45 is about the number determined, 
for whatever it may mean. However, if this proportion of lung 
cancer mortality should increase or even continue at its present level, 
then it would be appropriate to conclude that our American experince 
is consistent with the European experience. 

In summary, it appears that while uranium mills have some radia- 
tion exposures which are difficult to control, these are not insoluble 
problems. Continued attention is required to prevent excessive ex- 
posures, and this fact should be recognized by management and by 
official agencies. 

Many uranium miners, however, continue to work in radiation 
exposures which must be considered excessive. This situation is due 
to several factors, among them being the small size of many mines, 
the remoteness of many operations from power and water sources, 
and the dearth of technical people available to advise and assist mine 
operators. Unless something occurs to alter these factors, it appears 
that uranium miners will continue to have dangerous exposures to 
radioactive materials. 
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In conclusion, Mr. Chairman, I should like to submit for the file, or 
rather we will submit later for the file, the various reports and publi- 
cations of the Public Health Service pertaining to this subject. 

Representative Price. I would also like to have for the record the 
charts which you have presented this morning. 

Mr. Hotapay. Yes, sir, we will submit, with your permission, photo- 


graphs of the charts. 


Representative Price. Which is the document that you are offering 
now for the record ? 

Mr. Hotapay. I am offering this document for the record, and then 
for the file I have a list of other publications. The ones to which I 
would like to call attention are Public Health Service Publication No. 
494, Control of Radon and Daughters in Uranium Mines and Calcula- 
tions on Biologic Effects (on file with the Joint Committee). 

Representative Price. That was by title, but I do not see any num- 
ber on it. 

Mr. Hotapay. Its number should be PHS Publication No. 494. 

Representative Price. 494? 

Mr. Hotapay. Yes. And the paper entitled “Radiation Hazards 
in Uranium Mines,” which was presented to the Western Mining Con- 
gress in 1957. 

Representative Price. As part of the record you are submitting this 
particular paper, and the others, then, will be submitted for the file? 

Mr. Howuapay. Yes. 

(The prepared statement of Duncan A. Holaday follows together 
with a presentation to the Western Mining Conference :) 


RADIATION EXPOSURES IN URANIUM MINES AND MILLS 
(By Duncan A. Holaday) 


When uranium production started on a large scale in the United States about 
1946, it was natural for those of us in the health field to view with some alarm 
the potential health problem associated with the mining of uranium ores. This 
concern was based on the experience of the Schneeberg and Joachimsthal mines 
in Europe where startling medical history had been made. In both these mining 
areas, there has been a high mortality among the miners from pulmonary diseases. 
This condition was described by many writers, including Agricola in 1556. It 
was not until the late 1800’s, however, that certain investigators identified the 
affliction as a malignant tumor of the lung. According to medical reports, 50-70 
percent of all the deaths of the workers in these mines were due to a primary 
cancer of the respiratory system. The cause of these lung cancers has been con- 
troversial for a number of years. It has been attributed variously to cobalt, 
nickel, and arsenic. At present, however, the predominant opinion is that the 
radioactivity in the mines was responsible. It is possible, however, that no 
single agent can be blamed for this high incidence but that a number of envi- 
ronmental factors, which are difficult to evaluate, may be implicated. 

It was recognized that the situation in American mines was not at all compara- 
ble to that in the European mines, and as such, it is difficult, if not impossible, 
to draw a corollary. The American mines are not as deep, they yield a rather 
simple ore as compared to the complex ore of European mines, and our workers 
are seldom employed in underground operations over 40 hours a week. However, 
early environmental studies by the Public Health Service in the American mines 
revealed concentrations of radioactive gases and dust considerably in excess of 
those reported in the literature for the European mines. 

Early in 1949, this problem was called to the attention of the health officer 
of Colorado since Colorado at that time was the major producer of uranium 
ores. After several meetings of the health officer with officials of the industry 
and other State agencies, the Public Health Service was requested to conduct 
a study of the health problems in uranium mines and mills. This study was 
undertaken in 1950 and has included both environmental and medical appraisals 
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of the problem. Since the study began, however, the industry has grown 
tremendously so that at the present time, it employs approximately 9,500 men 
and it is expected that the employment will expand slightly. In the uranium 
mines, there are 4,500 men employed in 8 States. Of this group, about 4,000 
are in Colorado, Utah, Arizona, and New Mexico, and the remainder are located 
in Wyoming, South Dakota, Washington, and Oregon. Another 5,000 workers 
are employed in 24 plants which process the ore to produce uranium concentrates. 

lor a better understanding of the problem and some of the findings, it may be 
well to review briefly the nature of the radioactive problem in uranium mines. 
Uranium 2388, a constituent of the ore body, has a half-life of 4.510" years. It 
decays by several successive transformations to radium 236, so that in any ore 
body, we find uranium and radium existing in equilibrium. The radium disinte- 
grates into radon, a chemically inert radioactive gas, about 7 times as dense as 
air. As a gas, it diffuses from the ore body and is also released from the ore 
by drilling and blasting operations. Thus it becomes dispersed through the 
atmosphere of the mine. Radon has a half-life of about 4 days, which means 
that in this period of time, one-half of the radon will transmute into another 
radioactive element. This radioactive breakdown, which is shown in chart 1, 
takes place in the mine atmosphere as well as in the lungs of the individuals 
working in the mines. 

CHART 1 
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Radon transmutes into radium A. This new element and the subsequent 
transmutation products are known as radon daughters. Radium A through the 
emission of an alpha particle forms radium B which in turn decays to radium C, 
and radium C’ by beta emission. Radium C’ decays almost instantaneously into 
radium D, which, for all practical purposes, is the end of the radioactive series. 

In the uranium mines, we are concerned primarily with the alpha emitters— 
radon, radium A, radium B, and radium C’. These daughter products are highly 
charged nuclei which tend to adhere to dust particles because of electrostatic 
charges. They gain entry into the respiratory system by two methods—the 
inhalation of radon gas which is present in the atmosphere, and the inhalation 
of dust particles to which the radioactive nuclei are attached. One can then 
visualize in the lungs of those exposed many machineguns discharging bullets 
or alpha particles at a very rapid rate. A large proportion of the energy of the 
alpha particle is absorbed by the lung tissue. The energy being delivered by the 
alpha particle thus becomes important with respect to possible health effects 
in ural: miners, 

The concentration of radon reported in the European mines was in the vicinity 
of 1,500 micromicrocuries per liter of air or 15X10 curies. Our early studies 
in the American mines indicated that the concentrations were considerably in 
excess of this reported value, ranging to as high as 10,000 with an average value 
of 4,200 micromicrocuries. These findings are demonstrated in chart 2. 


CHART 2 
Distribution of 157 mines by radon daughter concentration, 1952 survey 
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Contrary to earlier estimates, our calculations coupled with those of others 
indicate that biologic damage comes primarily from the alpha particles of the 
radon decay series. Since measurements of these daughter products were not 
made in European mines, it is difficult to compare the degree of hazard between 
the two mining operations. At a conference in 1954, attended by the Public 
Health Service, the Atomic Energy Commission and the State agencies con- 
cerned, a suggested maximum value for mine atmospheres of 300 micromicro- 
curies per liter of total alpha emitting products was established. This value, 
based on biologic calculations and animal experiments, was later adopted by 
several of the States as a maximum allowable concentration. 

The environmental study has demonstrated that a potentially serious health 
problem exists in the uranium mines due to radon and its daughter products and 
that in most mining operations these hazards may be reduced to what is believed 
to be a safe working level by ventilation coupled with other control measures. 

In addition to radiation, these studies have demonstrated that the miners are 
exposed to a dust containing a high percentage of free silica and thus silicosis 
is a problem unless the dust is controlled to established limits. The miner is 
also exposed to uranium and radium by virtue of their being a constituent of 
the ore, but to date we have not demonstrated a hazard to be present from these 
materials. External radiation in the uranium mines is not usually an important 
source of radiation exposure. However, some mines have deposits of high 
grade ore and surveys of such areas have demonstrated the presence of high 
gamma radiation fields. Where such situations are found, the only possibility 
of control is the limitation of exposure. 





198 RADIATION HAZARDS 


As research findings have become available, these have been transmitted to the 
States and official agencies such as the Atomic Energy Commission and the 
Bureau of Mines, and to mine operators. This information has been made avail- 
able through reports, technical publications, meetings, and seminars. In addi- 
tion, several training courses on theory, measurement, and control have been 
offered to personnel of official agencies and private companies. Through our 
Sait Lake City station, the States are offered and utilize the technical staff and 
laboratories for consultation and special studies. 

Despite continued efforts by the State agencies to secure control a large 
number of the mines still have alarming concentrations of radon and its daugh- 
ters. A survey of 169 mines in 1957 showed that of 924 samples taken, over 65 
percent were above the suggested working level. These findings are demonstrated 
in chart 3. 

CHART 3 


Distribution of 924 radon daughter samples in 169 mines, 1957 
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These 169 mines represent only about 50 percent of the total number of uranium 
mines. Had it been possible to include all mines in the survey, we are of the 
opinion that an even higher percentage of the samples would have been above 
this suggested value. These high exposures continue to exist for a variety of 
reasons. In many cases, the mine operator does not realize the importance of 
control methods nor does he understand how to apply the principles of mine 
ventilation to his situation. The State agencies because of a dearth of technical 
personne! cannot visit the many mines frequently enough to keep up with chang- 
ing conditions and to advise the operators on their needs. Also most uranium 
mines are small operations by metal mine standards and few have ventilation, 
health, or safety engineers. In many instances, the workers do not effectively 
use controls which are available. 

The uranium mills which were included in the study do not appear to have the 
serious health problems encountered in the uranium mines. In the crushing of 
the uranium ore the worker is exposed to dust containing small amounts of 
uranium and radium but the radon emanating from the ore is not confined so that 
the concentration of radon and its daughter products is well below the safe work- 
ing level. The chemical separation processes in the uranium mills are wet 
ones which minimize the personnel exposure to radioactive substances. In the 
final operation, where uranium concentrates are dried and packaged, the principal 
exposure is to relatively pure uranium compounds which are only slightly radio- 
active and have not proved to be highly toxic. External radiation is normally 
a minor hazard in the mills although instances have been observed where highly 
radioactive elements such as radium have accumulated in tanks and pipes and 
produced localized areas of high gamma radiation. There are health hazards 
in the mills other than radiation which includes exposure to silica dust acids and 
alkalis and vanadium fumes. Since the mills are licensees of the Atomic Energy 
Commission, they have been required since 1958 to comply with the health regu- 
lations of the licensing division of the Atomic Energy Commission. In addition 
the State agencies conduct surveys of the mills to evaluate environmental hazards 
and offer appropriate recommendations. 

Concurrently with the environmental surveys, a medical study is being con- 
ducted by the Public Health Service. This project involves medical examinations 
of as many miners as possible every 3 years and a census of the miners during 
the intervening years. The group now comprises approximately 3,200 miners who 
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have been examined and are being followed diligently to determine their health 
experience and causes of death. Longer operations will be necessary to determine 
whether the experience of this group differs significantly from that of other 
industrial groups. However, some of the data may presage difficulties. 

As of July 1958, the study group included about 50 men who had started 
mining before 1941 and had at least 1 year underground. Sixteen of these men 
are now dead and four of the deaths which have occurred in the past 3 years were 
due to lung cancer. The number in this group is too small to permit any con- 
clusions to be drawn at this time. However, if this proportion of lung cancer 
mortality should increase or even continue at its present level, then it would 
be appropriate to conclude that our American experience is consistent with the 
European experience. 

In summary, it appears that while uranium mills have some radiation exposures 
which are difficult to control, these are not insoluble problems. Continued at- 
tention is required to prevent excess exposures and this fact should be recognized 
by management and superivsing official agencies. Many uranium miners, how- 
ever, continue to work in radiation exposures which must be considered exces- 
sive. This stuation is due to several factors, among them being the small size 
of many mines, the remoteness of many operations from power and water sources 
and the dearth of technical people available to advise and assist mine operators. 
Unless something occurs to alter these factors, it appears that uranium miners 
will continue to have dangerous exposures to radioactive materials, 

In conclusion, Mr. Chairman, I should like to submit for the file the various 
reports and publications of the Public Health Service pertaining to this subject. 
Although most of these are technical in nature, I should like particularly to 
call to the attention of the committee the report entitled “Control of Radon and 
Daughters in Uranium Mines” and a paper entitled “Radiation Hazards in 
Uranium Mines” presented to the Western Mining Congress in 1957. Mr. Chair- 
man, this concludes my testimony, but I shall be glad to attempt to answer any 
questions that your committee may have. 


RADIATION Hazarps IN URANIUM MINING! 
(By Henry N. Doyle *) 


Many of us are likely to associate the first health damage due to nuclear energy 
with the atomic explosion over Japan. Actually, however, the mining industry 
had been plagued with the problem of radiation for many centuries. In particu- 
lar, the experience of the Schneeberg and Jackymov mines in Europe has made 
startling medical history. 

The Schneeberg mining area is located in the Erz Mountains of Czechoslovakia. 
On the Bohemian side of the mountains lies Jackymov, a small town of about 
8,000 inhabitants. Both these regions have been mined since the 15th century 
for silver and other metals. Following the exhaustion of their silver veins by 
the end of the 16th century, they were mined for cobalt, nickel, bismuth, and 
arsenic. After Curie’s discovery of radium, pitchblende in these mines was ex- 
ploited for its radium content. 

In both the Schneeberg and Jackymov communities there has been a high 
mortality among miners from pulmonary diseases. This condition was described 
by many writers, including Agricola in his “De Re Metallicca.” It was not until 
the late 1800's, however, that certain European investigators identified the 
affliction as a malignant tumor of the lungs. According to medical reports, 50 to 
70 percent of all the deaths of the workers in these mines were due to a primary 
eancer of the respiratory system. The cause of these lung cancers has been con- 
troversial for a number of years. It has been attributed variously to cobalt, 
nickel, or arsenic. At present, the predominant opinion is that the radioactivity 
in the mines was responsible. It is possible, however, that no single agent can 
be blamed for this high incidence but that a number of combined environmental 
factors, which are difficult to evaluate, may be implicated. 

When uranium production started on a large scale in the United States, it was 
natural for those of us in the health field to view with some alarm the potential 


1Presented at the National Western Mining Congress, Denver, Colo., Feb. 7-9, 1957. 
2 Assistant Chief, Occupational Health Program, Division of Special Health Services, 
Public Health Service, Department of Health, Education, and Welfare, Washington, D.C. 








2OO RADIATION HAZARDS 


health problem associated with the mining of the ores. At the same time, we 
recognized that the situation in American mines was not at all comparable to 
that in the European mines and that it was difficult, if not impossible, to draw a 
corollary. Our mines are not as deep, they yield a rather simple ore as compared 
to the compiex ore in the Erz Moutnains, and our workers are seldom employed 
in underground operations over 40 hours a week. However, early environmental 
studies in American uranium mines revealed concentrations of radioactive gases 


and dust considerably in excess of those reported in the literature for the 
Eurepean mines. Consequently, a potential hazard existed and a thorough in- 
vestigation of the problem was justified. 

For a better understanding of the problem, it may be well first to review 
some of the elementary physics of radiation. An unstable atom in an attempt 
to reach stability may emit one of three types of radiation. If the nucleus of 
the atom contains too many protons and neutrons for stability, it will emit an 
alpha particle which is the nucleus of a helium atom. Under other conditions, 
the unstable atom may emit an electron which is known as a beta particle. Both 
the alpha particle and the beta particle have mass. The mass o fthe alpha 
particle is almost equivalent to the helium atom, or 4.004 mass units. The mass 
of the beta particle is almost negligible, 5 by 10-* mass units. Because of thei 
mass and velocity, these particles possess energy, which is generally expressed 
as electron volts. It is known that the alpha and beta particles will damage 
human tissue. For any given energy level, the alpha particle will exert a greater 
destructive force on human tissue. 

The third way for the atom to reach stability is through the emission of a 
gamma ray, which is a photon of energy nearly identical to X-ray. The gamma 
ray does not possess mass but does have energy and consequently the power 
of destroying human tissue. In nuclear explosions our primary concern is with 
health damage from the gamma rays, but in mining operations we are concerned 
for the most part with damage from the alpha and beta particles. 

The activity of a radioactive substance is generally measured in curies. A 
curie is defined as the quantity of radioactive material which emits 3.7 by 10° 
atomie disintegrations per second. In other words, a gram of radium, which is 
the standard, will emit 3.7 by 10° alpha particles per second. This gram of 
radium may be visualized as‘a machinegun which is discharging 37 billion bullets 
per second. 

Since the atom either loses mass or electrons in the decay process, the result is 
the formation of a new element. Thus, an atom of radium, when it undergoes 
radioactive decay, emits an alpha particle, and the resulting new element is radon 
which is almost 4 mass units lighter than radium. A convenient method of 
defining the activity of an unstable element is to express its radioactive life in 
terms of the time it takes to lose one-half of its energy. This is known as the 
half life. Radium has a half life of 1,590 years. Uranium 238, which has more 





stability than radium, has a half life of 4% billion vears, whereas polonium 214, 
a highly unstable element, loses half of its activity in 10 seconds, decaying 
almost instantaneously. Thus, a radioactive elements with a very long half life 
releases a small amount of energy per unit time, while a highly unstable element 
with equal mass and a short half life emits tremendous amounts of energy in the 
same time unit. 

Now let us consider for a few moments what happens in a uranium ore body. 
Uranium 238, which has a half life of 4.5 by 10° years slowly emits alpha parti- 
cles, thus converting uranium 238 by several successive transformations to 
radium 226. In turn, the radium disintegrates into radon, which is a radioactive 
gas, chemically inert and about seven times as dense asair. Asa gas, it diffuses 
from the ore and is released by drilling and blasting operations, becoming dis- 
persed throughout the atmosphere of the mine. It hasa half life of about 4 days, 
which means that in this period of time half of the radon will transmute into 
another radioactive element. This radioactive breakdown, which is shown in the 
accompanying slide, takes place in the mine atmosphere and also in the lungs of 
individuals working in an atmosphere containing radon or radium. 

As the first step in the series, the radon atom emits an alpha particle and 
transmutes into radium A. This new element and subsequent transmutation 
products are known as daughters of radon. Radium A has a half life of 3.05 
minutes. It emits an alpha particle to form radium B, which, in turn, decays to 
radium C and subsequently to radium C’ by beta emission. Radium C’ is the 
element polonium 214, which I spoke of a few moments ago, and this decays 
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almost instantaneously, into radium D. By beta and alpha emissions radium D, 
which is lead 210, decays to lead 206, which is the stable end product of this 
disintegration series. 

We are primarily concerned in the mines with three alpha emitters—radon, 
radium A, and radium C’. These daughter products are highly charged nuclei 
which tend to adhere to the nearest dust particle because of their electrostatic 
charge. They gain entry into the respiratory system by two methods—the inha- 
lation of radon gas which is present in the atmosphere and the inhalation of dust 
particles to which the radioactive nuclei are attached. One can visualize in the 
lung many machineguns discharging bullets or alpha particles at a very rapid 
rate. <A large proportion of the energy of the alpha particle is absorbed by the 
lung tissue. The energy being delivered by the alpha particle thus becomes 
important with respect to possible health effects among uranium miners. 

The energy contained by an alpha particle is a function of the velocity it has 
when emitted from the nuclei, since all alpha particles have identical mass. The 
energy of an alpha particle emitted from radium is 4.8 million electron volts, or, 
in more familiar engineering units, 7.7 by 10° ergs. 

The concentration of radon reported in the European mines was in the 
vicinity of 1,500 micromicrocuries per liter of air, or 1.5 by 10° curies. Early 
experiments in the American mines indicated that our concentrations were 
considerably in excess of this reported value, ranging approximately from 500 
to as high as 100,000, with a median value of about 6,000 micromicrocuries. 
Contrary to earlier estimates, our calculations, coupled with those of others, 
indicate that biologic damage comes not only from radon but also from the alpha 
particles of radium A and radium C’. Since measurements of these daughter 
products were not made in the European mines, it is difficult to compare the 
degree of hazard between the two mining operations. Based on biologic cal- 
culation and experiments, a suggested maximum value for mine atmospheres of 
300 micromicrocuries per liter of total alpha emitting products has been adopted 
by several of the States. This value is a potential energy equivalent of 1.3 by 
10° million electron volts per liter of air. To carry this concept further: A 
worker breathes about 10 eubic meters of air a day. If, during a 40-hour work- 
week, he is exposed to a mine atmosphere which contains the recommended 
threshhold limit of radioactivity, he inhales air emitting an energy equivalent 
of 10,400 ergs. The arithmetic mean of micromicrocuries per liter of air for 
all mines obtained in our 1952 survey was 6,300. This means that, during a 
40-hour workweek the worker in the average mine inhaled air which emitted 
about 218,400 ergs, or 21 times the recommended allowable exposure. Although 
218,000 ergs is insignificant in terms of heat energy, it is highly significant 
when applied to the cells of human tissue. In actuality, radioactive energy is 
seldom expressed in ergs but rather in terms of reps, which is a biologic measure- 
ment unit. The concept presented here in terms of ergs is simply for illustrative 
purposes, since ergs is a more meaningful term to those of us trained in the 
engineering sciences. 

Our work to date in the uranium mines has clearly demonstrated that most 
mining operations have concentrations of radon and its daughter products con- 
siderably in excess of the value which we believe to be a safe one. We have also 
shown that, through proper ventilation, these concentrations may be reduced 
in most mines to the recommended value. Since the recommended engineering 
procedures are available to you in published form, I need not dwell on them. In 
addition to the suggested control procedures, there are described methods by 
which the mining companies can assess the concentrations of radioactive gases 
and dust in their own operations. These are relatively simple procedures and 
can be used by technicians with a minimum of training. As a further aid to you, 
the Public Health Service has offered to train mining company employees in the 
methods of assessing the radiologic hazard and establishing the desired control 
methods. As in the case of silicosis, these engineering control measures are of 
prime importance in that they provide the main bulwark of protection for the 
worker. Medical procedures can only diagnose the disease after it has become 
evident. 

Concurrent with the environmental studies, we have conducted in cooperation 
with the National Cancer Institute, the State health departments, and the indus- 
try, a series of physical examinations on the workers. To date, approximately 
2,000 miners have been examined. These examinations were performed in 1950, 
1952, and 1954, and they will be continued at 2- or 3-year intervals. 

In addition to physical examinations, we are conducting an annual census of 


S 
the miners. After the census is compiled each year, an attempt is made to follow 
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up those miners that have disappeared from the industry to determine if they 
left for medical reasons. It is assumed that those who are still working are 
in reasonably good health. The census as an adjunct to the biannual physical 
examination is an effective device for determining health damage, since the 
disease with which we may be concerned progresses rapidly and could run its 
entire course within a relatively few months. 

I am sure that the question occurs to you—do you have any evidence of health 
damage? As yet, no health damage which might be attributed to radiation has 
been found through our examinations. It should be borne in mind, however, 
that the latent period for the development of lung cancers in the European miners 
was 10 to 17 years. Our 1956 census records show 65 miners with over 10 years 
of experience in uranium mines. In this group, we have had reports and 
pathologie evidence of some lung cancers; however, the population at risk is so 
small that it is impossible for us to say at this time whether these are occupa- 
tionally connected. 

Those of you in the mining industry who have known me either directly or 
indirectly during the 10 years that I have been associated with your problems do 
not view me as an alarmist. I hope that you will therefore accept as a conserva- 
tive, well-supported fact the warning that there exists a severe potential health 
problem in the uranium mines. If we wait until biologic damage becomes clini- 
cally detectable, the changes will then be irreversible and, within our present 
knowledge, unresponsive to medical therapy. This means that any delay in estab- 
lishing control measures is extremely hazardous. You can and should take 
action now, confident in the knowledge that the evidence justifies reducing the 
concentration of radioactivity in uranium mines to the limits which have been 
recommended. 

Mr. Hotapay. Mr. Chairman, this concludes my testimony, but I 
will be glad to attempt to answer any questions. 

Representative Price. Do the mining operations and the hazards 
from them come under the supervision and control of the AEC, or 
the Public Health Service? 

Mr. Horapay. Of neither agency. 

Representative Price. Of neither agency? What is the situation, 
then / 

Mr. Honapay. The State agencies vary from State to State. In one 
it will be a State bureau of mines which has responsibility, and in 
another it will be a State industrial commission. ‘This would depend 
on the particular organization of the State. 

Representative Price. The field officers of the Public Health Serv- 
ices, then, cooperate with the State agencies ? 

Mr. Honapay. That is correct, sir. 

Representative Price. Is the U.S. Public Health Service doing spe- 
cial work in this field directed toward the AEC problems of the field ? 

Mr. Houapay. Our special work is to attempt to determine what 
the hazards are, what the extents of them are, and to devise methods 
of controlling these hazards. That is our primary charge. In addi- 
tion, we attempt with our staff to assist the State agencies in con- 
ducting surveys such as these, because, with the number of personnel 
which they have, they would never be able to get around to the mines 
in their jurisdiction in any reasonable period of time, often enough to 
do much good. So we supplement the work of the State agencies, 
in addition to doing the investigative work, which is our primary 
responsibility. 

Representative Price. You mentioned in your statement a safe 
working level in connection with exposure to radon gas. Have you 
established by figures a safe working level? Just what is it? 

Mr. Horapay. The safe working level is the one mentioned on the 
chart, which is essentially a concentration of radon daughters in the 
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mine atmospheres, consisting of 100 micromicrocuries of radium A 
per liter of air, plus 100 micromicrocuries of radium B, plus 100 
micromicrocuries of radium C, or any mixture of these i isotopes which 
would have the same alpha energy dose, you see; because they will 
occur in all kinds of mixtures in mine atmospheres. 

Representative Pricer. What group made this determination / 

Mr. Hotapay. We did that at this seven-State meeting in Salt Lake 
City in 1954. The basis for this was the record in the European mines, 
which seemed to indicate that levels of from perh: aps 1,500 up were 
dangerous levels, ones that had resulted in human injury and death, 
and therefore it was a good idea to back away from that level as far as 
possible to get down into as low an exposure as we could, one where 
we thought we would not be able to see any discernible biological 
effect. That is why we have not called it a maximum permissible 
concentration. It is not sound enough to be dignified by such a term. 

Representative Price. This would be a determination based on 
judgment. In your years of study of European mines, has there been 
any approach to it on a completely scientific basis, attempting to 
reach a determination, a figure ? 

Mr. Honapay. I think the best basis for any maximum permissible 
level is human experience. In other words, this is one figure, dealing 
with one element or group of elements in the field of radiation ex- 
posures, where we have a record of human experience at which to look. 
We do not have to extrapolate. I mean, we have other resources than 
attempting to extrapolate from animal experiments or calculations 
of radiation dosages. We have the record. 

Representative Price. So that judgment is very important in this 
area, and it would be difficult to tie it to anything else except a combi- 
nation of scientific knowledge and good judgment ? d 

Mr. Hotapay. That is right. In other words, based on how much 
alpha energy is known to damage cell tissue, and again looking at the 
human experience, to develop a suggested number like this, which 
seemed to be safe, until we had more data to goon. 

Representative Price. I think one of the interesting pieces of your 
testimony was this reference to this study group of 50 men, all ranging 
in the forties; 16 of them passed away since 1941. Four of the deaths 
are directly attributable to lung cancer. Are there any circumstances 
you can relate as to the deaths of the others? Was there any suspicion 
of lung cancer ? 

Mr. Hotapay. No; three of the other remaining deaths were from 
other types of cancer. There were a total of seven cancer deaths. 
About three were from silicosis, and then the others, heart disease 
and associated ailments. No accidental deaths in this group. 

Representative Price. This was just a small group in the special 
study. What is the record of the overall picture of the number of 
the 9,500 people that you related earlier engaged in this particular 
area, the mine and the mill ? 

Mr. Horapay. This is a very difficult group from which to draw 
any conclusions at all, sir. For example, in 1954 we examined 1,150 
underground miners. There are now 450 of them still engaged in 
uranium mining. The rest of them have left this occupation. We 
know where they are, but such a transient group as this makes it very 
difficult to draw : any conclusions from the record. 
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Re presentative Price. Do you have any statistical studies on the 
subject at all that are available ? 

Mr. Hotapay. We have done them. We keep a record of all deaths 
that occur in the whole group, and the causes. And it is not suitable 
for statistical treatment at all. The numbers are too small. So far 
we have had a total of 70 deaths from our whole group. 

Representative Price. In what period ? 

Mr. Hotapay. Since 1954. 

Representative Price. Since 1954? 

Mr. Honapay. Yes. 

Representative Price. Of those 70 deaths, how many would be 
cancer deaths? 

Mr. Hotapay. I cannot tell you at the moment. I think we have 
five lung cancers in the total group. 

Representative Price. Is it possible for you to submit for the record 

breakdown on the causes of death of that group? 

Mr. Hotapay. Oh, yes. That is quite possible. 

Representative Price. Will you do that ? 

Mr. Houapay. Yes. 

(The material referred to follows:) 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
PuBLIC HEALTH SERVICE, 
Washington, DC, March 26, 1959. 
Hon. MELVIN PRIct 
House of Representatives, 
Washington, D.C. 

DreaR Mr. Price: In accordance with your request, we have prepared a 
tabulation of the deaths which have occurred in the group of uranium miners 
which we are following to determine their health experience. This group con- 
sists of about 3,200 men with a work experience varying from a few days to over 
30 years. 

In my testimony I discussed a special group of about 50 men who were mining 
in 1941 or prior years. As it is believed that many years are required for the 
development of radiation-induced neoplasms, the record of this small group 
may give an early indication of trends in the health status of workers in the 
industry. 

I hope that these data answer the questions which you raised. 

Sincerely yours, 
Duncan A. HOLapDay, 
Sanitary Engineer, Director, Chief, Occupational Health Field Station. 


Deaths in uraniwn miner study group from 1951 through 1958 
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Median age at death was 48 years. 
The five men who died of respiratory cancer had an average of 8.6 years spent 
underground in uranium mines. 


The 78 men who died of other causes had an average of 4.3 years spent 
underground in uranium mines, 


Representative Price. Thank you very much, Dr. Holaday. This 
has been very interesting testimony. 

The next witness will be Dr. Hugh F. Henry, superintendent of 
safety, fire, and radiation control, Union Carbide Nuclear Co., at Oak 
Ridge. 

Dr. Henry ? 


STATEMENT OF HUGH F. HENRY,’ SUPERINTENDENT OF SAFETY, 
FIRE, AND RADIATION CONTROL, OAK RIDGE GASEOUS DIFFU- 
SION PLANT, UNION CARBIDE CORP. 


Dr. Henry. Mr. Chairman, members of the committee, and visitors, 
I shall take the liberty of excerpting from my original presentation 
with some transition paragraphs. 

Representative Price. Very well, sir. The complete statement will 
be included in the record. 

Dr. Henry. This is a brief summary review of the radiation pro- 
tection practices at the production and laboratory facilities operated 
by the Union Carbide Corp. for the Atomic Energy Commission. 
This cor sanena is the oldest and the largest of the AE C contractors, 
having operated continuously since 1943, “and presently employs over 
15,000 ) people i in its contractor operations. 


1 Date and place of birth. Apr. 25, 1916, at Emory, ye 

Edueation: Emory and Henry College, Emory, Va.: B.A. and B.S., 1936, University of 
Virginia, Charlottesville, Va. ; M.S., 1938, Ph. D: (physics), 1940. 

kaumily: Married Emmaline Rust (Nashville, Tenn.), 1942; children, Hugh L. (1943), 
Margaret F. (1946), H. George (1948). Harold W. (1950). 

Juvenile and undergraduate recognition: 

Undergraduate (Emory and Henry College): First honor graduate; science medal; edl- 
tor of newspaper; miscellaneous scholastic, athletic, and extracurricular honors and 
activities. 

Graduate school (University of Virginia) : Elected officer in graduate school organiza- 
tion: president of Graduate Science Club; teaching and research fellowships. 

: cyecemepe . Eagle Scout ; miscellaneous scholastic, athletic, and extracurricular activities 
n high school. 

Professional activities . 

Principal positions: College of the Ozarks, Clarksville, Ark.; professor of physics and 
mathematics, 1940-41; University of Georgia, Athens, Ga. ; instructor, assistant professor, 
and associate professo> of physics, 1941-48; Union Carbide Corp., Oak Ridge Gaseous Dif- 
fusion Plant. Oak Ridge, Tenn., 1949 to date; present position: department head, safety, 
fire, and radiation control. 

Membership in professional societies: American Physical Society : southeast section of 
Amer.can Physical Society (treasurer, 1947-50) ; American Association Physics Teachers; 
Health Physics Society; American Nuclear Society ; Research Society of America: Sigma 
rh (treasurer local chapter, 1947-49); American Association for the Advancement of 
cience. 

Listed in: “Who’s Who in the South and Southwest”; “American Men of Science”; 
data requested for ““Who’s Who in Atoms.” 

Activities with national groups: Vice chairman, American Standards Association Com- 
mittee N-7, “Radiation Protection” ; chairman, A.S.A. subcommittee N—7.3, “Radiation Pro- 
tection Standards for Isotopic Separation Plants’; member, A.S.A. subcommittees N-7.2, 
“Safety Standards in Uranium and Thorium Refineries,’ and N-—6.8, “Fissionable Material 
Outside Reactors”; U.S. delegate to International Organization for Standardization Tech- 
nical Committee 85, meeting of June 1958 in Harrogate, England. 

Fields of major interest: Radiation safety; nuclear safety (criticality control) : indus- 
trial safety and fire protection ; high-voltage electrical discharge in gases and liquids. 

Principal publications : “Basic Critical Mass Information and Its Application to Oak 
Ridge Gaseous Diffusion Plant Design and Operation” (K-1019, fourth revision, Aug. 2, 
1957). “Studies in Nuclear Safety” (editor and contributor) (K-1380), Aug. 14, 1958. 
“Guide to Shipment of U2® Enriched Uranium Materials” (editor) (TID- 7019) (to be 
published shortly. ‘Velocity of the Anode Spark in Copper Sulfate Solutions Under Appli- 
cation of Impulsive Potential” (Journal of Applied Physics, vol. 19, No. 11, November 
1948). Miscellaneous classified and unclassified publications, including abstracts of papers 
presented, principally in the fields of health physics and nuclear safety. 
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In the production operations, uranium materials are enriched in the 
uranium 235 isotope and this product is subsequently processed for 
designated uses; these activities are carried out in the Oak Ridge 
Gaseous Diffusion Plant and the Y-12 plant at Oak Ridge, Tenn., and 
the Paducah Gaseous Diffusion Plant at Paducah, Ky. The Oak 
Ridge National Laboratory is engaged in extensive basic and applied 
research programs producing and using a wide variety of atomic 
materials. Practically every type of radiation hazard in the atomic 
energy industry exists to a greater or less extent in the Union Carbide 
operations, and the protection of employees has been a recognized 
interest and continuing function of the corporation. 

Radiation protection at the Oak Ridge National Laboratory in- 
cludes consideration of various research and pilot plant reactor opera- 
tions as well as other experimental work involving radioactive ma- 
terials, and primarily involving possibilities of external exposure to 
penetrating radiation. 

In production operations, uranium enters as a purified uranium 
oxide which, through several processing steps, is fluorinated to UF.. 
This gaseous material is then passed through the complex of gaseous 
diffusion cascades wherein it 1s highly enriched in the U 
This U**-enriched uranium is then processed into various hai of 
finish materials, including oxides and metals, for appropriate usage. 

These production plants thus have routine considerations of radia- 
tion protection which are primarily connected with the possibility of 
internal exposure from the alpha-emitting uranium. However, there is 
also the possibility that high levels of penetrating radiation can result 
from an accidental critical mass excursion, and there are comparatively 
minor considerations of routine exposure to beta-gamma radiation 
from uranium daughters and from trace quantities of other radioac- 
tive isotopes encountered in the reprocessing of uranium from the 
spent fuel of various power and production reactors. 

General aspects of radiation protection 

The major consideration of radiation protection in handling 
uranium materials is the possibility that they may be inhaled; this is 
also the principal consideration insofar as the chemical toxicity of 
uranium is concerned. In fact, the chemical hazard for unenriched 
uranium is considered somewhat greater than is its radiation hazard, 
and considerations of its safe handling are similar to those of lead, 
mercury, cadmium, or many other materials; the specific toxicities of 
these particular materials, as indicated by listed permissible limits in 
air, are near those of uranium. Hence, control of air-borne uranium 
is the principal continuing activity in providing personnel protection 
in the various processing operations. Materials which can become 
airborne include uranium oxide dusts and possible liquid solution 
sprays, gaseous uranium hexafluoride and its hydrolysis products, and 
metal dust produced during the preparation and machining of ura- 
nium metals. 

Confinement of material is the basic control method employed at the 
production facilities. This includes the careful design of process and 
maintenance equipment with special attention to such confinement, 
specific attention to operating methods to reduce the probability of 
releases of material, and actions taken to control such spills or other 
releases of material which may occur infrequently. 
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Although materials are almost completely confined, there are in- 
stances wherein short-term air contamination may result from the nec- 
essary opening of closed systems for maintenance and wherein com- 
plete containment of the material is not feasible; in these instances, 
respiratory protection in the form of various gas masks and respira- 
tors is provided and its usage required during the short period when 
the air activity can be suspected as being above the PAL (plant accept- 
able limit). It should be noted that even with the best air monitoring 
procedures available, the activity of the radon and radon daughters 
which occur naturally in the atmosphere are such that an accurate 
evaluation of airborne uranium is not possible for some 4 hours after 
sampling. Respiratory protection is similarly provided for any con- 
trol or incidental activities required during and following the rather 
rare accidental releases of material. As adjuncts to the requirement 
of respiratory protection usage, such items as gloves, headcovers, and 
coveralls or shoes may also be supplied for employee use; however, 
it is recognized that their roles in personnel protection are, at best, 
minimal and distinctly secondary to the use of respiratory protection. 

Beta-gamma radiation emitters normally encountered during pro- 
duction operations are associated with uranium, and the precautions 
taken to control internal exposure to alpha-emitters are also adequate 
to control internal exposure from these beta-gamma emitters. Hence, 
routine beta-gamma considerations associated with production opera- 
tions are essentially those of external radiation resulting from the 
concentration of beta-gamma emitting uranium daughters in a very 
few locations, primarily at the points where the uranium compound 
is fluorinated to UF,. Similarly, concentrations of small quantities of 
fission products also result, and at the same places, when reactor 
“waste” materials are used for feed. 

Since the walls of the few items of processing equipment in which 
concentrations of beta-gamma emitters normally occur are sufficiently 
thick to provide complete beta shielding as long as the system remains 
closed, the principal beta hazard in production facilities occurs as 
limited “beam” fields during the opening of these systems for mainte- 
nance or other purposes. Although the associated gamma radiation 
is not similarly completely shielded, the external fields encountered do 
not present significant problems. Other exposure potentials to pene- 
trating radiation are relatively slight and easily recognized. In all 
cases, the standard personnel protection techniques of shielding, dis- 
tance, and exposure time limitation are rather easily provided to fur- 
nish adequate protection in limiting exposure of plant personnel to 
safe limits. 

At the Oak Ridge National Laboratory, on the other hand, the 
principal aspect of radiation protection involves the high-level gamma 
radiation encountered during reactor operations and experimental 
work with radioactive materials in the forms of gases, liquids, or 
solids. Adequate personnel protection for work at these high levels 
frequently involves major problems of thick shielding, careful plan- 
ning to minimize potential exposures of personnel, and accurate deter- 
mination of radiation fields and resultant worktime limitations. 
There are also considerations of internal exposure at ORNL, the prin- 
cipal one involving alpha-emitters which are handled in a few com- 
paratively limited locations, even as there are also some considerations 
of penetrating radiation in the production plants. 
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The permissible radiation exposure limits as established by the 
Atomic Energy Commission are used. These specify standards for 
internal body deposition of radioactive materials, exposure to external 
penetrating radiation, and the environmental contamination of air 
or water by radioactive materials. The Union Carbide plants have 
played a significant part in the determination of these permissible 
values. In addition, experimental and theoretical work at these plants 
has permitted the determination and use of correspondingly safe 
limits for uranium dust contamination of hands, clothing, and work 
surfaces as well as providing very conservative values for relating 
urinary uranium excretion rates to possible body deposition. 

Although the radiation exposure monitoring techniques used by 
the various plants are basically similar, their administrative methods 
for seeing that employee exposures do not exceed the maximum per- 
missible limits are designed to best fit the particular administrative 
and technical activities of the individual plant. In some cases, these 
may involve action points at control levels below the permissible limits, 
and such controls as limitation of employees’ work activities may be 
involved. The selection of such control values and the actions speci- 
fied are based upon considerations of convenience, economy, opera- 
tional efliciency, or other factors. 

Administrative and organizational activities 

All of the plants have the basic philosophy that each member of 
the line organization, which includes all employees, has the prime 
responsibility for the prevention of injury commensurate with his 
responsibility for production or other operational activities. Ade- 
quate supplies of radiation detection instruments are maintained, and, 
in general, each employee who can come in contact with penetrating 
radiation or radioactive materials may be expected to use these in- 
struments for his own protection and that of the employees he super- 
vises. ‘Trainine: in such use is, of course, provided. Appropriate 
radiation and contamination markers are made available for the pur- 
pose of identifying radiation field boundaries or to provide other pre- 
cautionary information. 

In addition to line organizational activities, plant staff groups have 
been established at each of the plants to provide technical information 
and assistance, to make periodic reviews, including inspections and 
audit checks of plant and organizational activities for management, 
and to provide certain appropriate services, such as film meter proc- 
essing and evaluation. Included in the activities of these groups 
are thorough design and preoperational analyses and evaluations of 
the radiation protection aspects of proposed facilities and operations, 
periodic environmental checks of plant activities and equipment, and 
the evaluation of the data thus provided for the use of the line organi- 
zation, including management. In addition, various service groups, 
such as those of engineering, laboratory, and maintenance, provide 
specialized services peculiar to their own type of operations. As a 
part of their overall health and safety programs, each plant also 
maintains adequate medical facilities and staff with periodic and 
special health examinations forming a part of the medical attention 
seca employees. As with conventional medical practices, the 

ealth aspects of radiation, including evaluations of clinical findings, 
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are discussed with employees, and any results of the personnel radia- 
tion monitoring programs, as they may involve an employee, are made 
available to him. 

Personnel monitoring 

All employees whose work may be expected to bring them into 
contact with external penetrating radiation are issued film badges 
which are read and evaluated on an appropriate schedule. In addi- 
tion, visitor badges are available for other personnel who may 
enter these locations, and their use required. 

Employees working in locations where exposure to airborne radio- 
active materials is possible are given periodic urinalyses both to check 
the adequacy of control activities and to evaluate the possibility that 
internal exposures are occurring; similar checks are made after any 
indicated exposure resulting from material releases or other sources. 
An in-vivo body counter for the possible evaluation of internal mate- 
rial deposits of U**-enriched uranium has also been established. 
Environmental monitoring 

The air in locations subject to significant contamination by uranium 
or other radioactive materials is routinely and continuously monitored 
on a shift-length basis. In addition, short-term samples are made 
for specific jobs and as a part of routine audit and inspection activities 
in various plant locations. 

Measurements of alpha-activity upon floors and various work sur- 
faces are made to evaluate any changes in radiation problems in the 
various locations concerned and to determine the effectiveness of con- 
trol measures. Similarly, audit inspections may include checks of 
employee hands, clothing, tools, et cetera, as well as oflice facilities 
and similar locations. 

A continuing check is also maintained by the production plants 
upon the small quantities of uranium or other radioactive materials 
released to the plant streams and atmosphere. At ORNL, as at other 
reactor locations, safe disposal of the high-radiation-level wastes re- 
quires major control activities. This particular aspect of the problem 
was rather extensively reviewed in the hearings several weeks ago. 
Criticality control 


A special type of radiation hazard is posed by the possibility of 
sufficient uranium enriched in U** being accidentally accumulated, 
particularly in production facilities to “go critical,” thus producing 
a criticality incident. There is also a possibility of such an incident 
at ORNL in a few locations. Such an incident would, at the least, 
promptly result in dangerously high levels of neutron and gamma 
radiation in the vicinity of the accident and could cause other serious 
problems of radiation control, such as those involved in stopping 
the reaction or cleaning radioactive fission products from the sur- 
rounding surfaces. 

However, like many other serious hazards, such as explosions, a 
criticality incident may give little or no warning that it is imminent. 
Hence, all of the production plants use rigorous control methods de- 
signed to prevent such incidents. These include a thorough review 
by a special staff group prior to operation of any facilities or opera- 
tions wherein U **°-enriched uranium may be used, specific operational 
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criteria for these activities, and periodic checks to see that operations 
and equipment are in accord with specifications. All employees are 
periodically impressed with the seriousness of such an event, and 
the importance of their own part in its prevention in their own 
facility is emphasized; such “accidents” are frequently simulated in 
the emergency drill activities of the various plants. 

Since their construction, each of the production plants has main- 
tained a system of radiation alarm monitors throughout processing 
areas so that the occurrence of a criticality incident will be promptly 
identified and employees warned out of the area concerned, prompt- 
ness of evacuation being recognized as the best immediate protection 
an employee can have. These alarms have been, and are being, im- 
proved in line with available technical informaiton so that evacua- 
tion times can be kept toa minimum. In fact, one of the six criticality 
incidents occurring in this country wherein per sonnel were adjacent 
to the reaction occurred at Y-12 in 1958, and it is very probable 
that the prompt evacuation of employees upon the sounding of the 
alarm was highly instrumental in preventing any fatalities or serious 
injuries. The results of some of the similar accidents elsewhere have 
not been so fortunate. 

In addition to the alarm system, employees in the production plants 
have been equipped with a special neutron monitor comprising a strip 
of indium foil in his security badge. This device has been in use at 
the Oak Ridge Gaseous Diffusion Plant since 1950 and at Y-12 since 
1954. At the time of the Y-12 criticality incident, this device made 
it possible within a few hours an the accident to identify for special 
medical attention all of the eight employees who had received sig- 
nificant exposures, even though there were literally hundreds for 
whom such an exposure could not have been immediately ruled out 
in the absence of such a monitor. 


Education 


The training programs at all of the plants have been designed to 
acquaint employees, as necessary and appropriate, with the facts 
concerning radiation hazards, applicable limits, and proper protec- 
tive methods, especially as their own jobs are concerned; criticality 
control has been frequently and specifically covered. In addition, the 
various plant organizations have prepared both technical and admin- 
istrative information concerned with radiation protection for the in- 
formation and use of plant personnel. The educational activities 
have also included specific emergency drills for various plant loca- 
tions and potential problems. 


Radiation exposure experience 


The following items may serve to indicate the success of the radia- 
tion control programs in the various production plants: 

1. Despite the fact that literally hundreds of tons of uranium en- 
riched in the U** isotope have been handled in the past 15 years, there 
has been only one criticality incident, and, due in large part to the 
well-prepared plans which had been made for personnel safety in 
such an event, no fatalities resulted. 

2. Other than the eight exposures resulting from the criticality 
incident in 1958, plant records since 1950 indicate no exposures to 
gamma radiation greater than 15 rem in any 1 year in the production 
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plants, and only one at ORNL. This makes a total of nine employees 
during the period. 

3. There has been no clinical evidence of i injury to any plant em- 
sta ees as a result of chronic exposure to radiation or radioactive 
materials, nor has there been any indication of chronic uranium poison- 
ing due to its chemical toxicity. 

4. The overall effectiveness of the plant radiation control activities 
in confining radioactive materials and in limiting locations where con- 
siderations of penetrating radiation are necessary are indicated by the 
following data concerning the year 1958 

(a) Of the approximately” a ay employees in the 3 production 

plants, it was necessary for only 2,500 to be provided film meters 
regularly or occasionally. The other 9,000 neither worked in nor 
visited locations wher e, as verified by audit. checks during the year, 
there was sufficient probability of penetrating radiation to justify such 
monitoring. However, employees routinely wear personnel monitor- 
ing devices for possible criticality incidents. At ORNL, however, due 
partly to administrative considerations, all employees are routinely 
required to use film meters as are all visitors. 

(5) At one of the facilities, there were only 10 locations having 
sufficient air activity to justify a long-term monitoring program, and 
the highest average air activity in any one of these locations was only 
20 percent of the permissible limit; similarly in this plant, only about 
1.1 percent of the plant floors and work surfaces were contaminated to 


levels as high as 1 percent of that where a problem of air contamination 
could be anticipated. 


Conclusions 


Based upon the results of clinical data and other recognized methods 
for indicating the effectiveness of radiation control activities in the 

various plants, it may be concluded that— 

1. Plant training programs have provided personnel with the 
necessary information to make them generally well aware of the 
special hazards and problems inherent in h: indling radioactive and 
fissionable materials, especially as their own jobs are concerned, 
and the control methods established have been such that employees 

‘an routinely take the proper precautions to prevent significant 

exposures to themselves and to their fellow workers. 

2. All of the plants have been peculiarly successful in evaluat- 
ing and establishing adequate control methods for these special 
hazards, especially for those presenting the greatest potential 
hazard to personnel. 

3. Where technical data concerning problems peculiar to the 
operating plants were lacking to the extent that conservative and 
restrictive control measures were considered necessary in the ab- 
sence of such information, the plants themselves have obtained the 
necessary experimental or theoretical data. 

4. Emergency planning activities, especially as related to the 
problems of criticality incidents, have been remarkably effective. 
This is particularly ‘shown by the fact that such preplanning 
played a major role in preventing fatalities or serious injuries to 
any personnel at the time of the June 1958 criticality incident, 
which is the only one occurring in any of these facilities. 





RADIATION HAZARDS 


That concludes my prepared testimony, Mr. Chairman. I would 
be happy to answer any questions. 

Representative Price. That was a very fine statement, which covered 
the subject very well. 

I notice that your assignment at Oak Ridge is that of the overall 
safety control man. How many safety personnel do you have relative 
to the number of persons working in the area, in your operation ? 

Dr. Henry. I will try to take the four separate plants that I at- 
tempted to describe separately. In the gaseous diffusion plants, the 
radiation protection personnel are approximately two-tenths of 1 per- 
cent. This includes the Oak Ridge Gaseous Diffusion Plant and 
the Paducah Gaseous Diffusion Plant. In the Y-12 plant, the radia- 
tion protection figure is approximately twice that, four- to five-tenths 
of 1 percent of the personnel. 

Representative Price. This is at Y-12? 

Dr. Henry. This is at Y-12. 

At the national laboratory, the figure is approximately 1 percent, 
1 to 1.2 percent. These are engaged in radiation protection. 

Vith respect to other safety type activities, when we speak of general 
industrial safety or personnel safety, the figure is approximately two- 
tenths of 1 percent at each of the plants. If we speak of fire protec- 
tion, we come to a lower figure, about half that, or less. 

Representative Price. Do the same people do general safety and 
radiation safety work ? 

Dr. Henry. In the Oak Ridge Gaseous Diffusion Plant this is true. 
We call them safety and health physics engineers, and they do the 
same work for general safety and for radiation safety. 

At the Y-12 plant and at ORNL the radiation safety is separated 
from the normal safety activities. At the Paducah plant it is also 
separated. 

Representative Pricer. What qualifications are required of the radia- 
tion safety personnel ? 

Dr. Henry. We require, first, for our engineering staff, depending 
upon the level of what we expect of them, or what we might call their 
competence; for our senior staff we expect, roughly, a master’s degree 
in physics, chemistry, or the related engineering sciences or equivalent 
experience. 

For other engineers we expect a bachelor’s degree in these sciences. 

The inspection personnel—and we have some of these who also, 
incidentally, inspect not only for radiation hazards, but also for normal 
industrial hazards—we require a high school degree plus experience. 
And, generally, we like to take them from the people who are in the 
plant, plant employees in the operator group or others, who have 
shown particular interest in radiation protection. 

Representative Pricer. Do you have training courses, training 
schools. for radiation personnel ? 

Dr. Henry. Not specifically. For these in our own organizations 
we have so few coming along that they learn on the job from those 
with whom they are working. You might call it a sort of an appren- 
tice-type training program that we have for the inspectors and the 
others. 

Now, for plant personnel in general there are training programs. 

Representative Pricer. This is for the average worker, encouraging 
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him to understand what he has to do to comply with the radiation 
safety factors ? 

Dr. Henry. That is true. 

Representative Price. And how do you operate that? How do you 
cet it right down to the average worker ? 

Dr. Henry. In the first place, when he is employed, radiation pro- 
tection is included as a part of his orientation. When he first goes 
to the field, then his supervisor includes radiation protection as a part 
of the training that he is given in the specific operation he is going 
to do, as well as other forms of safety, how to get his paycheck, or 
any of the other various aspects that the supervisor is responsible 
for. He receives supervisory training. Then, of course, he has his 
coworkers to lean upon. So as far as a formal training program at 
this level is concerned, this occurs only as the need becomes apparent. 

For example, in the past year at the gaseous diffusion plants we had 
a formal, complete program which took in all of the employees, in 
which we reviewed with them specifically all aspects of the radia- 
tion protection in which they were involved or could be saweiited. 

Representative Price. As the years have gone by, we have had 
more and more experience with these types of plant operations. 
Would you say it has become necessary to increase your safety regu- 
lations, or to relax on some of them that were in existence before? 

Dr. Henry. This is a rather difficult question to answer in the way 
of relaxation or increasing. 

Representative Pricer. I do not mean relaxing to the point of negli- 
gence or lack of consideration for the problems. I mean the things 
that they have developed that indicate that we may have gone over- 
board before, and where your experience in more recent years indi- 

cated that you did not have to go as far as you have gone. 

Dr. Henry. This is true. Not only has our experience indicated 
this, but also particular studies which we have done have showed this. 
One of the most outstanding, I think, of our particular studies of 
where we were going overboard is the matter of furnishing clothing. 
We made some studies which showed very clearly where you would 
include clothing contamination as something to be considered. This 
would be use of clothing as such in the uranium operations where it 
can serve only the purpose of keeping material from the skin. And 
even if uranium materials get on the skin, there is no particular 
hazard. It is when they get into the body. And therefore the simplest 
way of getting into the body is through breathing. So we had gone 
completely overboard in the furnishing of clothing and things like 
that in our plants. These tests not only showed ‘that but also re- 
emphasized the importance of respiratory protection. So when we 
say that we have relaxed, I would say that with respect. to clothing 
experience, and our inform: ation shows it is not par ticularly necessary. 

Representative Price. I meant: Your experience indicates that you 
could do things a little differently and still have adequate safety 
precautions. 

Dr. Henry. That is correct. We had relaxed in our requirements 
on the use of clothing but tightened up considerably in our require- 
ments as to respiratory protection in those areas where our studies 
have shown that such usage is required. 
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Now, we had always used respirators. We think that we now have 
a better basis upon which to set specifications for such usage. 

Representative Price. What has been your experience with moni- 
toring equipment, the use of them now in your safety program? 

Dr. Henry. Are you referring to the adequacy of it, or to— 

Representative Price. Whatever type of equipment you felt neces- 

sary for personnel safety requirements. 

Dr. Henry. The most important type of monitoring equipment in 
the gaseous diffusion plants, or rather in the production facilities, is 
that of air. And we have recently developed, and there is now avail- 
able, a continuous air monitoring unit, which prints out each half 
what the air activity has been in the half hour, and also it gives a 
total for the 8-hour period. We have recently completed our develop- 
ment work on it. 

With respect to the use of surface measurements, which I would like 
to emphasize, we consider to be indicative only. We have probably 
the most effective instrument available for alpha detection. That it 
is also effective for soft beta activity is shown by the fact that we have 
identified some soft beta rain-out from tests—and these have followed 
Russian tests rather than our own. We would be called from some of 
our maintenance groups doing monitoring as a part of their regular 
work and asked: “Why is ev erything contaminated ?” 

And we found out on at least two occasions that this was a general 
fallout that was not identified anywhere else that we knew of at that 
time; the radiation is too soft for normal GM-tube instruments. 

In one case it happened that the newspapers just then announced a 
Russian test as occurring about 2 weeks before. So we think our in- 
struments are certainly capable of detecting what we think needs to be 
done. 

Representative Price. How much dependence is placed on respira- 
tory equipment rather than ventilation shielding : and other methods? 

Dr. Henry. Respiratory equipment is distinctly secondary. The 
first requirement that we try to enforce is containment of materials. 
This will frequently involve particular jigs made to make this easier 
on some jobs. It will also involve the fact that in jobs involving 
opening equipment, the employees will stay away from the job for 
awhile after it is opened. But there will be occasions when contain- 
ment is not possible. One of these would be where a system may 
release uranium. This is uranimum dust now that we are referring to. 

The respiratory protection can include anything from respirators 
to air supply gas masks. These will depend on what the problem 
really is, and what will be needed to meet it. So the respiratory pro- 
tection is distinctly secondary. 

There will be cases in w hich it is necessary to open a normally closed 
system, in which case there will be short-term periods in which respir- 
atory protection will be used. 

I would like to put it perhaps in its proper perspective, that the use 
of respiratory protection is a rather small fraction of the work time 
of any employee. 

Representative Price. Is it much of a problem to make the indi- 
vidual worker conscious of the necessity of using the various monitor- 
ing equipment for safety purposes ? 
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Dr. Henry. I would say “No.” I think that in the last training 
session, which was done for all employees, we received indications 
that our employees are interested, are very interested, in knowing 
what the facts are. The questions that were asked also betrayed that 
the employees had a very nice knowledge of what their own individual 
protection problems were. 

In other words, we were very happy that the employees were as well 
acquainted, showed themselves to be as well acquainted, as they were. 
Of course, as with anything, there were a few comments that would 
be, how shall I put it, intended to provoke humor of one kind or an- 
other; but for the most part we found that employees were extremely 
well versed in what their problems were and asked very interesting 
questions. 

The biggest problem that we have, actually, as far as radiation is 
concerned, with employees, seems to be the newspaper publicity that 
comes out every time somebody says that the genetic effect is going 
to ruin everybody. This seems to be the biggest ‘problem that we have. 

Representative Price. What has been the record of your plant op- 
erations as far as radiation accidents are concerned ? 

Dr. Henry. There have been no accidents of the type which Dr. 
Doan mentioned a few moments ago. This is the type of loss of con- 
tainment. There has been no accident of that type. We have had 
one criticality incident that I mentioned, in which too much uranium 
235 got into a drum in the wrong configuration. This is about the 
only real accident that we have had that you might call a radiation 
incident. 

Now, there have been several cases in which uranium hexafluoride 
gus has been released. We have had some ruptures of equipment, which 
released U F, gas. This would be called an accident. We have had 
an incident in which an employee at the national laboratory went 
into the wrong, I would call it, cell, and received an exposure. This 
is one of the nine high exposures that I mentioned. But we have had 
no radiation accidents other than the criticality incident that I believe 
would be identified as a serious accident. 

Representative Prick. You have employees wearing badges who 
collect pencils and so on at the end of each day, and you check these 
things at the end of every day or within a certain period. What per- 
centage of the employees that have been wearing these through the 
years “have received enough change in their meters to cause you to 
call them in for examination ? 

Dr. Henry. As far as medical examination is concerned, there have 
been none except the nine to whom I have referred. This is medical 
examination, now. This occurs where what you would look at med- 

ically would be something in the order of 25 rem of exposure. As far 
Re serious consideration of i injury to necessitate hospitalization is con- 
cerned, the figure is probably 100 rem. So we have had none that we 
would call in for medical examination. Those that exceeded the much 
lower limits that have been in effect at various times—15 rem or 5 
rem for the year, or 3.9 rem or 3 rem for a quarter—the number is 
very small, almost too small to make a statistical analysis. We would 
say that during the year 1958, there were no employees other than these 
eight who had received any total exposure to gamma above 7 rem. 


And there were only two that received about 5 rem, none above 15 
rem. 
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Representative Price. In your installations, how far below the per- 
missible concentrations do you maintain your radiation exposures ? 

Dr. Henry. It is a rather difficult question to say what we mean by 
maintaining it, for the reason that there will be areas in which the 
levels, radiation levels, are extremely low, in which case there is no 
radiation exposure. If there is a question of where they can work, 
where levels are high enough, and they are continuously ‘exposed, we 
control them at ile appropr iate limits of the Commission, which are 
basically those of the NCRP. These limits are 3 rem per quarter and 
12 rem per year, with the 5 rem that has received so much attention, 
actually being an average figure over many years. It is a figure that 
can be averaged out. Fifteen rem this year means you have received 
a 3 years’ average dose. There can also be a built-up figure. If I have 
received no exposure for 3 years, then 15 rem the next year would not 
average above this 5 rem per year. 

Representative Price. Thank you very much, Doctor. We appre- 
ciate having you here as a witness. 

(The prepared statement of Dr. Henry follows:) 


RADIATION PROTECTION PRACTICES IN ATOMIC ENERGY FACILITIES OPERATED BY 
UNION CARBIDE CORP. 


STATEMENT OF Huen F. HENRY 
Oak Ridge Gaseous Diffusion Plant, Union Carbide Corp. 
INTRODUCTION 


This is a brief summary review of the radiation protection practices at the pro- 

duction and laboratory facilities operated by the Union Carbide Corp. for the 
Atomic Energy Commission. This corporation is the oldest and the largest of the 
AEC contractors, having operated continuously since 1943, and presently employs 
over 15,000 people in its contractor operations. 
In the production operations, uranium materials are enriched in the uranium 
5 isotope and this product is subsequently processed for designated uses; these 
activities are carried out in the Oak Ridge Gaseous Diffusion Plant and the Y-12 
plant at Oak Ridge, Tenn., and the Paducah Gaseous Diffusion Plant at Paducah, 
Ky. The Oak Ridge National Laboratory is engaged in extensive basic and ap- 
plied research programs producing and using a wide variety of atomic materials. 
Practically every type of radiation hazard in the atomic energy industry exists 
to a greater or less extent in the Union Carbide operations, and the protection of 
employees has been a recognized interest and continuing function of the corpora- 
tion. 

Radiation protection at the Oak Ridge National Laboratory includes con- 
sideration of various research and pilot plant reactor operations as well as other 
experimental work involving radioactive materials, and primarily involving pos- 
sibilities of external exposure to penetrating radiation. 

In production operations, uranium enters as a purified uranium oxide which, 
through several processing steps, is fluorinated to UFs. This gaseous material is 
then passed through the complex of gaseous diffusion cascades wherein it is highly 
enriched in the U*™ isotope. This U**-enriched uranium is then processed into 
various forms of finish materials, including oxides and metals, for appropriate 
usage. 

These production plants thus have routine considerations of radiation pro- 
tection which are primarily connected with the possibility of internal exposure 
from the alpha-emitting uranium. However, there is also the possibility that 
high levels of penetrating radiation can result from an accidental critical mass 
excursion, and there are comparatively minor considerations of routine exposure 
to beta-gamma radiation from uranium daughters and from trace quantities of 
other radioactive isotopes encountered in the reprocessing of uranium from the 
spent fuel of various power and production reactors. 


935 
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GENERAL ASPECTS OF RADIATION PROTECTION 


The major consideration of radiation protection in handling uranium materials 
is the possibility that they may be inhaled; this is also the principal consideration 
insofar as the chemical toxicity of uranium is concerned. In fact, the chemical 
hazard for unenriched uranium is considered somewhat greater than is its 
radiation hazard, and considerations of its safe handling are similar to those 
of lead, mercury, cadmium, or many other materials; the specific toxicities of 
these particular materials, as indicated by listed permissible limits in air, are 
near those of uranium. Hence, control of air-borne uranium is the principal 
continuing activity in providing personnel protection in the various processing 
operations. Materials which can become airborne include uranium oxide dusts 
and possible liquid solution sprays, gaseous uranium hexafluoride and its hy- 
drolysis products, and metal dust produced during the preparation and machining 
of uranium metals. 

Confinement of material is the basic control method employed at the produc- 
tion facilities. This includes the careful design of process and maintenance 
equipment with special attention to such confinement, specific attention to operat- 
ing methods to reduce the probability of releases of material, and actions taken 
to control such spills or other releases of material which may occur infrequently. 

Although materials are almost completely confined, there are instances wherein 
short-term air contamination may result from the necessary opening of closed 
systems for maintenance and wherein complete containment of the material is 
not feasible; in these instances, respiratory protection in the form of various 
gas masks and respirators is provided and its usage required during the short 
period when the air activity can be suspected as being above the the PAL 
(plant acceptable limit). It should be noted that even with the best air 
monitoring procedures available, the activity of the radon and radon daughters 
which occur naturally in the atmosphere are such that an accurate evaluation of 
airborne uranium is not possible for some 4 hours after sampling. Respiratory 
protection is similarly provided for any control or incidental activities required 
during and following the rather rare accidental releases of material. As adjuncts 
to the requirement of respiratory protection usage, such items as gloves, head- 
covers, and coveralls or shoes may also be supplied for employee use; however, 
it is recognized that their roles in personnel protection are, at best, minimal 
and distinctly secondary to the use of respiratory protection. 

Beta-gamma radiation emitters normally encountered during production opera- 
tions are associated with uranium, and the precautions taken to control internal 
exposure to alpha emitters are also adequate to control internal exposure from 
these beta-gamma emitters. Hence, routine beta-gamma considerations associated 
with production operations are essentially those of external radiation resulting 
from the concentration of beta-gamma emitting uranium daughters in a very 
few locations, primarily at the points where the uranium compound is fluorinated 
to UFs. Similarly, concentrations of small quantities of fission products also 
result, and at the same places, when reactor waste materials are used for feed. 

Since the walls of the few items of processing equipment in which concentra- 
tions of beta-gamma emitters normally occur are sufficiently thick to provide 
complete beta shielding as long as the system remains closed, the principal beta 
hazard in production facilities occurs as limited “beam” fields during the opening 
of these systems for maintenance or other purposes. Although the associated 
gamma radiation is not similarly completely shielded, the external fields en- 
countered do not present significant problems. Other exposure potentials to 
penetrating radiation are relatively slight and easily recognized. In all cases, 
the standard personnel protection techniques of shielding, distance, and exposure 
time limitation are rather easily provided to furnish adequate protection in 
limiting exposure of plant personnel to safe limits. 

At the Oak Ridge National Laboratory, on the other hand, the principal aspect 
of radiation protection involves the high-level gamma radiation encountered dur- 
ing reactor operations and experimental work with radioactive materials in the 
forms of gases, liquids, or solids. Adequate personnel protection for work at 
these high levels frequently involves major problems of thick shielding, careful 
planning to minimize potential exposures of personnel, and accurate determination 
of radiation fields and resultant worktime limitations. There are also con- 
siderations of internal exposure at ORNL, the principal one involving alpha 
emitters which are handled in a few comparatively limited locations, even as 
there are also some considerations of penetrating radiation in the production 
plants. 
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STANDARDS 


The permissible radiation exposure limits as established by the Atomic Energy 
Commission are used. These specify standards for internal body deposition of 
radioactive materials, exposure to external penetrating radiation, and the envi- 
ronmental contamination of air or water by radioactive materials. The Union 
Carbide plants have played a significant part in the determination of these per- 
missible values. In addition, experimental and theoretical work at these plants 
has permitted the determination and use of correspondingly safe limits for 
uranium dust contamination of hands, clothing, and work surfaces as well as 
providing very conservative values for relating urinary uranium excretion rates 
to possible body deposition. 

Although the radiation exposure monitoring techniques used by the various 
plants are basically similar, their administrative methods for seeing that 
employee exposures do not exceed the maximum permissible limits are designed 
to best fit the particular administrative and technical activities of the individual 
plant. In some cases, these may involve action points at control levels below 
the permissible limits, and such controls as limitation of employees’ work 
activities may be involved. The selection of such control values and the actions 
specified are based upon considerations of convenience, economy, operational 
efficiency, or other factors. 


ADMINISTRATIVE AND ORGANIZATIONAL ACTIVITIES 


All of the plants have the basic philosophy that each member of the line organ- 
ization, which includes all employees, has the prime responsibility for the pre- 
vention of injury commensurate with his responsibility for production or other 
operational activities. Adequate supplies of radiation detection instruments are 
maintained, and, in general, each employee who can come in contact with pene- 
trating radiation or radioactive materials may be expected to use these instru- 
ments for his own protection and that of the employees he supervises. Training 
in such use is, of course, provided. Appropriate radiation and contamination 
markers are made available for the purpose of identifying radiation field bound- 
aries or to provide other precautionary information. 

In addition to line organizational activities, plant staff groups have been 
established at each of the plants to provide technical information and assistance, 
to make periodic reviews, including inspections and audit checks of plant and 
organizational activities for management, and to provide certain appropriate 
services, such as film meter processing and evaluation. Included in the activ- 
ities of these groups are thorough design and preoperational analyses and eval- 
uations of the rediation protection aspects of proposed facilities and operations, 
periodic environmental checks of plant activities and equipment, and the evalua- 
tion of the data thus provided for the use of the line organization, including 
management. In addition, various service groups, such as those of engineering, 
laboratory, and maintenance, provide specialized services peculiar to their own 
type of operations. As a part of their overall health and safety programs, each 
plant also maintains adequate medical facilities and staff with periodic and 
special health examinations forming a part of the medical attention provided 
employees. As with conventional medical practices, the health aspects of radia- 
tion, including evaluations of clinical findings, are discussed with employees, and 
any results of the personnel radiation monitoring programs, as they may involve 
an employee, are made available to him. 


PERSONNEL MONITORING 


All employees whose work may be expected to bring them into contact with 
external penetrating radiation are issued film badges which are read and eval- 
uated on an appropriate schedule. In addition, ‘visitor’ badges are available 
for other personnel who may enter these locations, and their use required. 

Employees working in locations where exposure to airborne radioactive mate- 
rials is possible are given periodic urinalyses both to check the adequacy of 
control activities and to evalute the possibility that internal exposures are 
occuring; similar checks are made after any indicted exposure resulting from 
material releases or other sources. An in-vivo body counter for the possible 
evaluation of internal material deposits of U* enriched uranium has also been 
established. 
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ENVIRONMENTAL MONITORING 


The air in locations subject to significant contamination by uranium or other 
radioactive materials is routinely and continuously monitored on a shift length 
basis. In addition, short-term samples are made for specific jobs and as a part 
of routine audit and inspection activities in various plant locations. 

Measurements of alpha activity upon floors and various work surfaces are 
made to evaluate any changes in radiation problems in the various locations 
concerned and to determine the effectiveness of control measures. Similarly, 
audit inspections may include checks of employee hands, clothing, tools, etce., 
as well as office facilities and similar locations. 

A continuing check is also maintained by the production plants upon the small 
quantities of uranium or other radioactive materials released to the plant 
streams and atmosphere. At ORNL, as at other reactor locations, safe disposal 
of the high-radiation-level wastes requires major control activities. This par- 
ticular aspect of the problem was rather extensively reviewed in the hearings 
several weeks ago. 

CRITICALITY CONTROL 


A special type of radiation hazard is posed by the possibility of sufficient 
uranium enriched in U™ being accidentally accumulated, particularly in produc- 
tion facilities to “go critical,” thus producing a criticality incident. There is 
also a possibility of such an incident at ORNL in a few locations. Such an 
incident would, at the least, promptly result in dangerously high levels of neutron 
and gamma radiation in the vicinity of the accident and could cause other 
serious problems of radiation control, such as those involved in stopping the 
reaction or cleaning radioactive fission products from the surrounding surfaces. 

However, like many other serious hazards, such as explosions, a criticality 
incident may give little or no warning that it is imminent. Hence, all of the 
production plants use rigorous control methods designed to prevent such incidents. 
These include a thorough review by a special staff group prior to operation 
of any facilities or operations wherein U**-enriched uranium may be used, 
specific operational criteria for these activities, and periodic checks to see that 
operations and equipment are in accord with specifications. All employees are 
periodically impressed with the seriousness of such an event, and the importance 
of their own part in its prevention in their own facility is emphasized; such 
“accidents” are frequently simulated in the emergency drill activities of the 
various plants. 

Since their construction, each of the production plants has maintained a system 
of radiation alarm monitors throughout processing areas so that the occurrence 
of a criticality incident will be promptly identified and employees warned out 
of the area concerned, promptness of evacuation being recognized as the best 
immediate protection an employee can have. These alarms have been, and are 
being, improved in line with available technical information so that evacuation 
times can be kept to a minimum. In fact, one of the six criticality incidents 
occurring in this country wherein personnel were adjacent to the reaction 
occurred at Y-12 in 1958, and it is very probable that the prompt evacuation 
of employees upon the sounding of the alarm was highly instrumental in 
preventing any fatalities or serious injuries. The results of some of the similar 
accidents elsewhere have not been so fortunate. 

In addition to the alarm system, employees in the production plants have 
been equipped with a special neutron monitor comprising a strip of indium foil 
in his security badge. This device has been in use at the Oak Ridge Gaseous 
Diffusion Plant since 1950 and at Y-—12 since 1954. At the time of the Y-12 
criticality incident, this device made it possible within a few hours after the 
accident to identify for special medical attention all of the eight employees 
who had received significant exposures, even though there were literally hun- 
dreds for whom such an exposure could not have been immediately ruled out in 
the absence of such a monitor. 

EDUCATION 


The training programs at all of the plants have been designed to acquaint 
employees, as necessary and appropriate, with the facts concerning radiation 
hazards, applicable limits, and proper protective methods, especially as their 
own jobs are concerned ; criticality control has been frequently and specifically 
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eovered. In addition, the various plant organizations have prepared both tech- 
nical and administrative information concerned with radiation protection for 
the information and use of plant personnel. 


RADIATION EXPOSURE EXPERIENCE 


The following items may serve to indicate the success of the radiation control 
programs in the various production plants: 

1. Despite the fact that literally hundreds of tons of uranium enriched in 
the U*™ isotope have been handled in the past 15 years, there has been only one 
criticality incident, and, due in large part to the well-prepared plans which 
had been made for personnel safety in such an event, no fatalities resulted. 

2. Other than the eight exposures from the criticality incident in 1958, plant 
records since 1950 indicate no exposures to gamma radiation greater than 15 
rem in any 1 year in the production plants, and only one at ORNL. This makes 
a total of nine employees during the period. 

3. There has been no clinical evidence of injury to any plant employees as 
a result of chronie exposure to radiation or radioactive materials, nor has there 
been any indication of chronic uranium poisoning due to its chemical toxicity. 

4. The overall effectiveness of the plant radiation control activities in con- 
fining radioactive materials and in limiting locations where considerations of 
penetrating radiation are necessary are indicated by the following data concern- 
ing the year 1958: 

(a) Of the approximately 11,500 employees in the three production plants, 
it was necessary for only 2,500 to be provided film meters regularly or oc- 
easionally. The other 9,000 neither worked in nor visited locations where, as 
verified by audit checks during the year, there was sufficient probability of 
penetrating radiation to justify such monitoring. However, employees routinely 
wear personnel monitoring devices for possible criticality incidents. At ORNL, 
however, due partly to administrative considerations, all employees are rou- 
tinely required to use film meters as are all visitors. 

(b) At one of the facilities, there were only 10 locations having sufficient 
air activity to justify a long-term monitoring program, and the highest aver- 
age air activity in any one of these locations was only 20 percent of the per- 
missible limit; similarly in this plant, only about 1.1 percent of the plant floors 
and work surfaces were contaminated to levels as high as 1 percent of that where 
a problem of air contamination could be anticipated. 


CONCLUSIONS 


Based upon the results of clinical data and other recognized methods for 
indicating the effectiveness of radiation control activities in the various plants, 
it may be concluded that— 

1. Plant training programs have provided personnel with the necessary 
information to make them generally well aware of the special hazards and 
problems inherent in handling radioactive and fissionable materials, espe- 
cially as their own jobs are concerned, and the control methods established 
have been such that employees can routinely take the proper precautions to 
prevent significant expcesures to themselves and to their fellow workers. 

2. All of the plants have been peculiarly successful in evaluating and 
establishing adequate control methods for these special hazards, especial- 
ly for those presenting the greatest potential hazard to personnel. 

3. Where technical data concerning problems peculiar to the operating 
plants were lacking to the extent that conservative and restrictive control 
measures were considered necessary in the absence of such information, 
the plants themselves have obtained the necessary experimental or theoreti- 
cal data. 

4. Emergency planning activities, especially as related to the problems 
of criticality incidents, have been remarkably effective. This is particularly 
shown by the fact that such preplanning played a major role in preventing 
fatalities or serious injuries to any personnel at the time of the June 1958 
criticality incident, which is the only one occurring in any of these facilities. 

FEBRUARY 27, 1959. 
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(Following is a supplementary statement provided by Dr. Henry 
commenting on statements by Messrs. Bates, Goodman, and Swisher, 
referred to ‘below.) 


RADIATION PROTECTION PRACTICES IN ATOMIC ENERGY FACILITIES OPERATED BY 
UNION CARBIDE CORP. 


(By Hugh F. Henry, Oak Ridge Gaseous Diffusion Plant, Union Carbide Corp.) 


Succeeding my original presentation, other testimony has given information 
concerning UCC operations which is generally incomplete and in a form which 
may be easily misinterpreted. Thus, certain items which are matters of 
record are presented below which, in conjunction with the attachments, should 
provide the necessary information for an impartial evaluation of the facts 


as they apply to actual considerations of personnel protection from radiation 
in the allegations listed. 


Item 1. Use of urinalyses to evaluate possible internal deposition of uranium 


( NoTE.—Reference is made to the testimony and questioning of Mr. John Butes 
(see p. 226), president, Local 9-288, Oak Ridge, Tenn., Oil, Chemical and Atomic 
Workers International Union, AFL-CIO and of Mr. Elwood W. Swisher (see 
p. 555), vice president, Oil, Chemical and Atomic Workers International Union, 
AFL-CIO, concerning a reference to medical rechecks and the implications 
thereof. ) 

Pertinent information concerning matters involved 
follows: 

1. Urine analysis is the generally accepted method for evaluating the possi- 
bility of material deposition in a person’s body. The NCRP has stated permis- 
sible limits for this long-term internal body deposition, but has stated no cor- 
responding limits for urinary excretion of uranium (or other materials). Hence, 
as stated in my prepared testimony, a very conservative evaluation of an ap- 
plicable urinary limit has been made. However, it has been found administra- 
tively and economically desirable at the ORGDP to control at a much lower level 
and, by means of a system of short-term removal from possible exposure when 
any uranium intake is indicated, essentially to prevent any body deposition 
of uranium. 


» 


in this reference is as 


Details of the evaluation method used are given in the attached exhibit I. 
. The list described in the referenced testimony by Mr. Bates is a routine IBM 
summary of urinary excretion data for uranium and other materials for the 
month of October 1958, for the employees in building K-1131 where protection 
considerations are those for normal uranium dusts with the principal considera- 
tion being that of chemical toxicity. Briefly, it shows that 26 employees were 
checked for urinary uranium during this period with 39 samples being taken, 
these including some rechecks of employees giving samples during the preceding 
period. Of these 26 employees, 10 showed uranium below the low-level control 
value on the initial check, 8 after the first recall, 1 after the second recall, 2 after 
the third, and 5 after recalls during succeeding months. During a 4-week period 
in December, one of these five men was assigned to work under conditions where 
there could be essentially no uranium exposure. 

4. Since the uranium was promptly excreted in all cases, there was no indi- 
cation of body deposition or internal radiation exposure, and, as stated in my 
original testimony, there has never in plant history been any clinical evidence of 
injury due to internal exposure. 

5. The above information has been and is available to any employee upon 
request with reference to his own situation. 


Item 2. Validity of the plant acceptable limit of 4,000 counts/minute/100 cm! 
for clothing 

(Note.—Reference is made to testimony of Mr. John Bates, president, Local 
9-288, Oak Ridge, Tenn., Oil, Chemical and Atomie Workers International Union, 
AFL-CIO, and of Mr. Elwood W. Swisher, vice president, Oil, Chemical and 
Atomic Workers International Union, AFL-CIO, and in the questioning following 
their presentations concerning the use of this limit and its difference from similar 
limits used elsewhere. ) 


Pertinent information concerning the establishment of this limit and its validity 
is as follows: 


wt 
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1. The NCRP has not stated limits for body or clothing contamination by 
uranium (or other materials). 

2. As stated in my prepared testimony, appropriate limits for clothing were 
determined experimentally, and the technical data upon which these limits, 
as well as their validity, are based was presented at a meeting of the Health 
Physics Society in 1956, under the title “Inhalation From Uranium Contaminated 
Clothing” by J. C. Bailey, A. F. Becher, and H. F. Henry. This is carried in 
the “Proceedings of the Health Physics Society,” June 1956, and is generally 
available. 

3. The Commission has reviewed these data and has concurred with the 
limits thus developed as shown in attached exhibit II. 

4. As stated in my prepared testimony, actual control values used at dif- 
ferent plants can depend upon many factors, administrative as well as technical, 
and thus differences in control values may be meaningless. 


Item 3. Training in meeting criticality accidents 


(Nore.—Reference is made to testimony of Mr. Leo Goodman, Atomic Energy 
Advisor, UAW, secretary, Atomic Energy Technical Committee of the Industrial 
Union Department, AFL-CIO, which gave the implication that information con- 
cerning criticality was not generally available to members of the union in Oak 
Ridge prior to the accident at Y-12, in June 1958.) (See p. 586.) 

As stated in my original testimony, criticality control has been a continuing 
concern at UCC installations, and appropriate steps have been taken to see that 
each employee had the necessary information involving this problem to meet 
his line organizational responsibilities for his own safety and that of other 
employees. Thus, criticality control has been discussed in various orientation 
and training activities, both on-the-job and otherwise, it has been included in 
both general and specific operating instructions, and it has been a recognized 
factor in various items of specially designed and installed equipment. An in- 
dication of the form which the control methods used may take is indicated in 
such documents as K-1380, “Studies in Nuclear Safety,” dated August 14, 1958, 
and K-1019, “Basic Critical Mass Information and Its Application to Oak Ridge 
Gaseous Diffusion Plant Design and Operation,’ fourth revision dated August 
2, 1957. 

As also indicated in my prepared testimony, planning for criticality emergencies 
has included the installation of alarms, the development and use of special 
personnel monitors, and appropriate emergency instructions and drills. In 
fact, as pointed out in my original testimony concerning the Y-12 incident, the 
facts that the emergency plans and devices were effective and that the em- 
ployees were well aware of and followed these plans were probably significant 
factors in preventing fatalities or serious radiation injuries. 

Although, as has been noted, the items described above have generally pro- 
vided all employees with appropriate information concerning criticality, those 
personnel, including union members, who are or may be most closely involved 
with considerations of criticality during their regular work or at the time of an 
emergency have, from time to time, received additional appropriate information 
or specialized training. The following items represent examples of such training 
or indicate administrative methods used to emphasize to employees the im- 
portance of criticality control : 

1. Exhibit III is a copy of section II-C from the ORGDP emergency manual, 
“Plan for Coping with a Critical Reaction’; similar information is provided 
by emergency manuals at the other plant sites. From the time of its first pub- 
lication in 1951, this manual has been distributed to members of plant emergency 
squads, which have been basically composed of members of the plant unions, 

2. During the period of 1951-57, about 150 emergency drills on a plantwide 
basis have been held at the ORGDP, each of these involving a large number of 
operating and emergency personnel who are trade-union members. Twenty- 
five of these drills, or 17 percent of the total, have simulated criticality emer- 
gencies. 

3. A special training course in criticality was given supervisors of the major 
uranium-processing facilities at the Y-12 plant in February 1958, and this same 
course was given to the 500 employees, who were union members, working in 
the same facilities during March and April 1958. 

4. During the period of 1951-57, several special training sessions in criticality 
were givenall personnel in the major uranium-processing facilities at the ORGDP, 
with a total recorded attendance of over 900. These include specific, groups of. 
about 80 during 1951, 600 in 1953, 130 in 1955, and 150 in 1957. 
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5. During the period of 1950-57, formal written reprimands for violation of 
criticality criteria were given six employees of the ORGDP, who were members 
of the union. 

Based upon the above information, the conclusion appears inescapable that 
criticality information was regularly made available to plant employees, includ- 
ing those who were members of the trade unions, commensurate with their need 
for such information, and the prompt and correct behavior of those involved in 
the Y-12 criticality incident clearly showed their familiarity with the problem. 

Marcu 31, 1959. 


ExHrsiT I 


DETERMINATION OF INTERNAL Bopy DEPOSITION OF URANIUM—OAK RIDGE GASEOUS 
DIFFUSION PLANT 


1. Maximum permissible values* 


a. Current inhalation of soluble compound 
(1) 0.16 mg./1. 
(2) 24 dis./min./100 ml. 

b. Lung retention of insoluble compound 
(1) 0.017 mg./1. 
(2) 2.6 dis./min./100 ml. 


2. Control values 


a. 0.01 mg./1. 
b. 2.6 dis./min./100 ml. 


8. Method of determination of body deposition 


a. Continuing long-term exposures: 

(1) Urinalyses for employees working where exposure to uranium is 
possible are made routinely at periods varying from 2 to 6 months, the 
actual period for a specific individual or group depending upon the probability 
or possible severity of such exposure. 

(2) Any employee showing urinary uranium in excess of either of the 
control values but not more than 10 times as great is recalled for 3 successive 
analyses at approximately weekly intervals or until uranium excretion is 
below these control values and the following action taken as indicated: 

(a) An employee excreting uranium in excess of the control value 
after the third successive recheck submits a 24-hour sample taken at 
the conclusion of a week-end or shift-change break. 

(b) Any employee excreting uranium in excess of the control values 
on this sample is assigned to work only under conditions where there can 
be essentially no uranium exposure, and urinalyses are made at approxi- 
mately weekly intervals until uranium excretion is below the control 
values. 

(3) Instances where urinary excretion exceeds either of the control values 
by a factor of 10 or more are reviewed individually by a representative of 
the medical staff and the actions indicated under 3.a.(2) are initiated as 
appear appropriate as a minimum. 

b. Short-term exposures (material releases, etc.) : 

(1) Employee provides a urine sample within a period of 2 to 4 hours 
after the release. 

(2) If the results of this sample show uranium in excess of the control 
values, the procedure outlined in section 3.a. (2) is followed. 


4. Interpretation of urinalysis results 
a. Any employee whose excretion is below the control values at the time 


of his routine periodic urinalysis check will be considered as having a body 
deposition less than half the permissible limit. 

b. Evaluation of the possible uranium deposition for any employee whose 
uranium excretion is above the control values at the time of his routine 
periodic checks will be made in accord with the criteria below. 


*These are the calculated excretion rates corresponding to the appropriate permissible 
Values for internal deposition of uranium as given in NBS Handbook 52, “Maximum Per- 
missible Amounts of Radioisotopes in the Human Body and Maximum Permissible Con- 
centrations in Air and Water,” dated Mar. 20, 1953. The calculations are given in KS—307, 
“Suggested PAL for Urinary Uranium,” by J. C. Bailey, dated July 16, 1952. 
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(1) Only those analyses obtained during periods when the employee is 
assigned to jobs involving essentially no contact with uranium materials 
will be considered as indicative of body deposition. 

(2) The maximum body deposit during any period preceding a urinalysis 
will be considered to be no greater than that indicated by the urinalysis 
result. 

(3) The rate at which urinary excretion decreases will be used to de- 
termine whether the maximum permissible level is that for soluble or in- 
soluble uranium. 

(4) The average amount of uranium deposited in the body of any em- 
ployee over a 6-month period will be estimated by urinalysis as follows: 

(a) Where urinalyses obtained in accord with sections 3. and 
4.b.(2)-—(3) give results below the appropriate control values for a 
total period of 13 weeks or more during any consecutive 6-month 
period, the employee will be considered as having less than half the 
permissible body deposit during that 6-month period. 

(b) Where the urinalyses obtained in accord with section 3. and 
4.b.(2)-(3) give results above the appropriate control values for a 
total period of more than 13 weeks during any consecutive 6-month 
period, average body deposits for this 6-month period will be obtained 
by considering the average body deposit for any time interval between 
successive urinalyses as being the average of the values indicated by 
these urinalyses. These deposits for the times concerned will then 
be averaged over the entire 6-month interval to determine the average 
body deposit for this period. The ratio of this average to the ap- 
propriate maximum permissible value for the material considered in- 
haled will be used to specify whether or not his indicated body 
deposition over the 6-month period was greater than one-half the 
maximum permissible value. 

c. For short-term exposures, the initial reading will be used only to indicate 
the relative amount of material inhaled, and determination of body deposits will 
be based on any succeeding urinaJyses as described in section 4.b. above. 


ExnuisitT II 


U.S. ATOMIC ENERGY COMMISSION, 
Oak Ridge, Tenn., October 4, 1956. 
Subject : Request for information. 
Mr. T. W. BOUCHER, 
President, Paducah Local No. 7-550, Oil, Chemical and Atomic Workers Inter- 
national Union AFL-CIO, Paducah, Ky. 


Dear Mr. Boucuer: Your letter of September 1, 1956, to Mr. Strauss request- 
ing information concerning the checking, cleaning or replacing of clothing within 
AEC operations has been referred to me for reply. 

Under the Atomic Energy Act of 1954, the Commission has the primary re- 
sponsibility for fixing standards of radiation protection, for guiding and co- 
ordinating research, and for watching over radiation safety threughout its 
operations. The specific measures and procedures for ensuring radiation safety, 
however, are carried on by the AEC operating contractors. The practices and 
procedures used by AEC operating contractors to achieve the AEC-established 
standards depend in large measure on the type of work being performed and 
the materials involved. 

In handling the uranium compounds, a most important consideration from the 
standpoint of radiation protection is the prevention of internal absorption of 
the material by breathing. For this reason AEC has established a maximum 
permissible concentration of uranium in air, which is to be observed in AEC 
operations. Accordingly, the amount of radiation to which an individual is 
exposed by reason of uranium contaminated clothing or surfaces is considered 
significant only as the contamination relates to air-borne activity. The issue 
of clothing is for the purpose of contamination control. 

Recently, a very thorough investigation by the Union Carbide Nuclear Co. 
has revealed that a relatively direct relationship exists between the level of 
clothing contamination and the level of air-borne contamination which can be 
produced by uranium dusts or powders shaken off the clething. As a result 
of this study, the Union Carbide Nuclear Co. determined that a value of 4,000 
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counts per minute per 100 square centimeters of clothing should be the point at 
which clothing would be cleaned or replaced, since it represented a value which 
included a large factor of safety for the individual, and offered a reasonable 
degree of operating practicability. 

In accordance with established company practices, supervision has the final 
responsibility of seeing that employees work safely, use the proper radiation 
protection equipment, wear company issued clothing where required and check 
radiation levels. It is my opinion that the practices and procedures which the 
company is observing are adequate to provide compliance with the requirements 
of established standards applicable to the materials in question and in operations 
involved. 

Your letter also requests advice as to what privilege employees have to request 
checks of clothing by the health physics department for contamination. The 
Commmission has followed a policy of operating AEC facilities through use 
of management contracts with industrial firms and educational institutions. 
Under such contracts, industrial concerns, universities, and research institutions 
operate the production plants and laboratories of the Commission in accordance 
with overall policies established by the Commission and applicable requirements 
of the Atomic Energy Act. In this manner, the Commission has been able to 
take advantage not only of the managerial abilities of American industry, but 
also its capacity to develop new, better, and more economical ways of doing 
things. It has been the policy of the Commission to promote a normal employee- 
employer relationship between employees working in AEC facilities and the 
operating contractors to the fullest extent possible under the law and require- 
ments of the Commission. For this reason and since AEC is satisfied that the 
standards and procedures established by Union Carbide Nuclear Co. are adequate 
to conform to AEC standards I believe an internal procedural question of this 
nature should more properly be addressed to the company, as the employer, if 
you feel the information previously given to you is incorrect or establishes a 
working rule with which you are dissatisfied. 

The importance of adequate health and safety rules, practices, and equipment 
cannot be overemphasized. In this connection, the contributions made by the 
employees of the AEC operating contractors, through their understanding and 
cooperation, is recognized and deeply appreciated. 

Very truly yours, 


S. R. SAPIRIE, 
Manager, Oak Ridge Operations. 


ExursirT III 
PLAN FoR Coping WITH A CRITICAL REACTION 
OPERATIONAL PHILOSOPHY 
If a critical reaction occurs, the following things should be done in the order 


named: 


1. Evacuate personnel from the area involved, and make any necessary opera- 
tional changes. 


2. Rope off or mark unsafe areas to avoid unintentional reentrance and 
exposure of personnel. 


3. Study the situation and plan for further action, including determination 
of the extent of exposure received by personnel. 


RADIATION EXPOSURE 


Exposure during radiation emergency work should be held to a minimum and 
no one engaged in such work should be permitted to receive a dose in excess of 
“> 


25 r without explicit instructions from the plant emergency director. 


PROCEDURE 


All plans to cope with a critical reaction should include: 
1. Means of recognizing a critical reaction 


a. A critical reaction might be recognized by one or more of the following 
phenomena followed by positive verification with a high range gamma meter: 
(1) A blue glow or haze. 


(2) Fuming and steaming of a vessel containing quantities of fissionable 
material. 
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(3) Audible signal initiated by recording gamma meters. 
(4) Observance of unusually high gamma readings over a wide area, 
where not routinely expected. 
2. Procedures concerning personnel 

a. All personnel should be promptly evacuated to a point at least 500 feet 
from the suspected critical accumulation. 

b. The security badges of personnel in or near the vicinity of the reaction 
should be monitored with an Eltronics or equivalent gamma survey meter and 
readings recorded along with names and badge numbers. Dosage should be 
obtained by use of the calibration table supplied by the plant emergency director. 

c. All individuals whose badges show evidence of radiation exposure should 
be taken to the dispensary for medical attention. 

d. Personnel engaged in emergency work in areas of 1 r per day or greater 
should wear a high range dosimeter or be accompanied by a man using a survey 
meter, and be relieved of emergency work after receiving a dose of 25 r. 

8. Procedures concerning the radioactive area 

a. Trained personnel should monitor toward the area of the reaction and estab- 
lish boundary lines at intensities of 100 mr per day and 1 r per day. Guards 
should be posted so as to permit only designated personnel to pass within the 100 
mr boundary. 

b. Rehabilitation and decontamination operations should not be commenced 
until direct authorization is given by the plant emergency director, who will give 
such directions only after a thorough study of the situation by qualified plant 
personnel. 

4. Desirable information to be obtained by the local emergency director 

a. A plot plan of the emergency area, showing locations and movements of per- 

sonnel involved and dosages as determined from security badges, should be pre- 


pared for use of medical personnel, the plant emergency director, and for future 
reference. 


Representative Price. The committee will recess until 2 o’clock 
this afternoon. 

There is a joint session of the Congress this afternoon, and I think 
it would be unwise to start the next witness, as we have to be on the 
floor within the next 15 minutes. 

We will stand in recess until 2 o’clock this afternoon, in the same 
room. 

(Whereupon, at 11:55 a.m., the hearing was recessed, to reconvene 
at 2 p.m.) 

AFTERNOON SESSION 


Representative Price. The committee will be in order. 

This is a continuation of our hearing of the Subcommittee on Radia- 
tion Hazards and Workmen’s Compensation. The first witness this 
afternoon will be Mr. John Bates, Chemical and Atomic Workers, 
AFL-CIO, at Oak Ridge. 

Mr. Bates, will you come forward, please. 


STATEMENT OF JOHN BATES,’ OIL, CHEMICAL AND ATOMIC 
WORKERS, AFL-CIO, OAK RIDGE, TENN. 


Mr. Bares. Thank you, Mr. Chairman. 

Mr. Chairman and members of the committee, my name is John 
Bates, and I am president of local 9-288 of the Oil, Chemical and 
Atomic Workers International Union, AFL-CIO located at Oak 
Ridge, Tenn. I have been an employee at the Oak Ridge Gaseous 
Diffusion Plant operated by Carbide Nuclear Co., a division of Car- 


2 At the time of the printing of this publication. Mr. Bates had not submitted his bio- 
graphical sketch, as requested by the Joint Committee, 
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bide & Carbon Chemical Corp., for the past 13 years. Now as a rep- 
resentative of the workers in this gaseous diffusion plant I have been 
asked to try and convey to you some of the concern being expressed 
by the workers. 

Seated next to me is Mr. P. F. Kelly, president of local 543, Inter- 
national Chemical Workers Union, AFL-CIO, located at Denver, 
Colo., and representing the employees of the Dow Chemical Co. plant 
at Rocky Flats, Colo. 

We as workers in the atomic energy industry have become increas- 
ingly aware of the necessity for effective enforcement of proper and 
safe radiation safety rules and practices, so as to protect not only the 
workers within plant confines, but the general public as well. 

Our own experience in the plants in which we work has produced 
what we as workers consider to be undesirable radiation safety prac- 
tices and procedures. 

We feel, therefore, that as more and more operations are turned 
over to private industry, a more general relaxation of adherence to es- 
tablished safety regulations and practices will occur. 

In the interest of the workers and the public, this should not be al- 
lowed to happen. 

Since radiation cannot be detected by any of the human senses, the 
workers and/or the general public can receive harmful doses of radia- 
tion without being aware of the fact. Therefore, some manner of 
rigid and uniform enforcement of proper practices and procedures 
must be developed. 

At the present rate of degeneration of actual practices and pro- 
cedures, the workers in this industry will be exposed to larger and 
larger amounts of harmful radiation. 

Many of the experts in this field maintain that the amount of radia- 
tion that is not harmful to the human is “non”. Even so we realize 
that the use of atomic energy for national defense purposes and peace- 
ful applications is desirable and necessary, therefore, somewhat of a 
calculated risk is involved. 

We feel that since the effects of radiation exposure are accumula- 
tive and in many instances, the time and amount of exposure is dif- 
ficult to determine, that more adequate workmen’s compensation pro- 
tection for the workers is very necessary. 

Most workmen’s compensation laws today do not afford the worker 
in the atomic industry any protection whatsoever. Through the use 
of statute of limitations provisions in most of these laws, a worker 
in the atomic energy installation could not qualify for benefits even 
though it is proven that over a period of years, his disablement or 
disease was a direct result of radiation exposure, or if the rule of 
assumption is applied he could not qualify. 

We feel that the basic standards for workmen’s compensation, as 
applied to radiation exposure, must be enacted on the national level. 
We fear that if the individual States are allowed to enact such pro- 
visions they will prove to be inadequate, since most States do not 
have access to the necessary information in order to formulate ade- 

uate workmen’s compensation laws, due to the secrecy and other 
Becton involved. 

This committee has heard much testimony from various experts 

in this field. 
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We will attempt to present the laymen’s side of the story and also 
attempt to bring to your attention practices that have occurred and 
are occurring, that we feel are detrimental to the health and safety 
of the people working in the atomic energy plants, as well as to 
the public. 

As a result of discussions with employees from other plants we 
have heard of their safety practices as compared to those practices 
employed at the Oak Ridge Gaseous Diffusion Plant. These com- 
parisons are not only conflicting to us but also confusing. To give 
a few examples: 

On the question of alpha contamination at the Oak Ridge plant, 
as well as the Paducah, Ky., plant, the (PAL) plant allowable lim- 
its are set at 4,000 ¢/m on clothing and 1,000 ¢/m on hands. At other 
plants operated by other contractors such as Goodyear, Dow Chemi- 
cal Co., et cetera, these plant tolerances are set at a maximum of 
500 c/m on surface contamination. 

The other plant employees relate that contaminated areas require 
the wearing of coveralls, respirators, et cetera, and personnel moni- 
toring checks to a degree that assures no employee leave the plant 
site with contamination on their clothing above 500 ¢/m. 

At the Oak Ridge Gaseous Diffusion Plant, we have been unable 
to this date to get management to designate the areas which, in 
their opinion, require that we take these extreme precautions. To 
the contrary, discussion resulting from such matters as coverall is- 
suance and adequate shower time results in our receiving unsatisfac- 
tory explanations. 

We filed a recent grievance concerning an employee not being re- 
turned to his work location in sufficient time to shower before going 
home. I might add—the employee did shower but on his own time. 
The plant superintendent, Mr. A. P. Huber, gave the following 
answer on November 14, 1958, and I quote: 

LRG 524-D. In the third-step hearing of this grievance the union protested 
that the aggrieved employee, and on occasion other employees, had not been 
returned to their normal work location at the end of their shift in suffcient 
time to clean up prior to their regular clocking-out time. 

As I stated to the union in discussing this grievance, it is our intent under 
normal circumstances to allow reasonable clean-up time; however, it should be 
understood that in most cases this clean-up time is provided as a convenience to 
the employee and is not a requirement of the job. Consequently, in those in- 
stances where an employee does not have time to clean up prior to his regular 
clocking-out time, but elects to do so even though the clean-up is not required 
by the company, such time spent beyond the end of his shift is not compensable. 
Conversely, in those instances where an employee does not have time to clean 
up before the end of this regular shift, but such clean-up is required by the 
company, the time so spent will be considered compensable. 

Again, however, I would like to assure the union that it is our intent under 


normal circumstances to allow reasonable clean-up time for employees at the 
end of their regular work day. 


Had this employee chosen he would have been permitted to go home 
without a personal monitoring check and without taking a shower, 
although he had been working in an area conceded to be contaminated. 
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This practice is being continued now, unless the company chooses to 
exercise their unilateral right to require personal hygiene. 

To emphasize why we contend that there is confusion on the ques- 
tion of safety practices we submit further a copy of intercompany 
correspondence dated January 8, 1958, on “Uranium Positive Re- 
ports” by Mr. B. H. Tompson, assistant division superintendent, 
chemical division. This report is dated approximately 10 months 


earlier than the company position just stated. This letter reads as 
follows: 


The more recent positive reports are not supplying sufficient positive informa- 
tion to assure me that the foremen are taking positive seriously enough and 
that they are thoroughly investigating each situation. 

Positives almost invariably result from improper use of respiratory equip- 
ment. Regardless of what may be observed, we can be sure that a great many 
positives are due to avoidable exposures. 

In the future, please consider the following points: 

1. Explain exactly what the man’s assignments have been. If he has worked 
in both K-1420 and K-1131, then it is the responsibility of the foreman who 
receives the report to determine from the other foreman what the exact work 
assignments have been. 

2. Under the heading “What Has Been Done To Prevent a Recurrence?” 
there should be, almost without exception, a statement that the man has been 
reinstructed in the proper use of respiratory equipment. I assume, of course, 
that our people are called in after each positive report in the same way that 
they are interviewed after an accident. 

I feel as strongly as ever that with full vigilance on the part of supervision, 
there will be very few positive reports. You are all as much aware as I am that 
there are chronic repeaters who do no different work than many who rarely, 
if ever, come up with positives. So far as I am concerned, this is proof that 
there is definite room for improvement in the safety morale of our people. 


In January 1958, as this letter indicates, there was room for im- 

rovements in the safety of the employees of Oak Ridge Gaseous 
Diffusion Plant by taking additional precautions. Ten months later 
an employee is told through a grievance that he need not spend time 
on personal hygiene measures unless the company instructs him to 
do so. 

During the course of our discussion with management we have 
been constantly reminded of the safety records of the plants. How- 
ever, the workers are evidently in disagreement with what this record 
reveals. In one area of the Oak Ridge Gaseous Diffusion Plant, 
building K-1131, there are 39 employees assigned to work in con- 
taminated materials, 25 of these are listed as requiring medical re- 
checks. We have included as attached material to our statement a 


copy of the supervisory i alg concerning these people. We quote 
from this letter dated October 30, 1958: 


Following is the industrial health status giving the latest visit (or future 
visits) of each man. As you may notice, 25 of the 39 listing are recalls. 

Zach foreman should check all operators and make sure that they are wearing 
safety equipment, including fresh filters. If they have lost or misplaced their 
respirators, buy new ones from stores. Fresh filters are available in the office 
“junk” room. We do not have replacements for these men; therefore every 
effort should be made to keep them from being restricted from contact with 
uranium. (Signed by Lee Halstead for A. Varlan, department head.) 
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These names are listed with symbols indicating the number of 
visits each man has already made, some of them indicate a third recall. 
(The list referred to follows:) 


Adams my _.... 919 B cing Ind, 
BATORATOS . .. con ao _ 10-10 A 
WS es ; 10— 6 Ind. 
Bryant__ : ; 10-13 A 
Buck. _-_- sled. 10-31 A 
Carter____ 9-29 Ind. McWane__-_- 
11-12 Ind. Mitchell__-_- 
Corbett _ _ - [ 93 A Mobley____ 
Douglas... .- bwe 10-10 A Reynolds_ - 
a 10-10 A Sargent 
Pee. Sete 9-19 A Shinpaugh 
Cee. Sores eg 5 ; 9-23 Ind. Smith_____- 
Coforth _ 5 10-31 C Smoot 
Grant__ ; 10-17 A Stinnett 6 
Hensley _ __- thpad 2 8-27 A Turner 10—28 
TIGRE en ldanacela lie e Watriea. 2 oct (eae 
Pe Perera: ee Williams, J__- 
Jenkins eo ae §-15 Ind. Williams, $ 
Jolley docsncoash a Mekeeid, Young 
a ee ae Z 0-30 B 


Mr. Bares. Since this October date we have not been able to deter- 
mine whether or not the precautionary measures suggested by super- 
vision were successful in preventing these employees from becoming 
overexposed or whether they are now working under hazardous con- 
ditions for lack of replacements. 

As workers we have been accused of using the cry of excessive radia- 
tion as an excuse to get free work clothes and shoes as a fringe benefit. 
This might be true if we were fully trained or acquainted with the true 
facts. 

In a 1952 arbitration case we were told that, and I quote, “an em- 
ployee would need to lick completely clean” approximately 40 square 
feet of surface per day which is contaminated to the extent of our 
plant acceptable limits (PAL) for any employee to ingest the toler- 
ance amount of the most hazardous amount of uranium materials at 
K-25 (now designated as Oak Ridge Gaseous Diffusion Plant). 

This was during the period when 500 c/m was the maximum count 
per minute, prior to the increase to 4,000 c/m. Yet we find ourselves 
in the gaseous diffusion plants at Oak Ridge, Tenn., and Paducah, Ky., 
in a quandary because the alpha count per minute has been increased 
from 500 to 4,000 c/m. 

In our contracts with workers from other plants under contract 
to AEC we are told their plant allowable limit is still set at from 250 
to 500 c/m for alpha. 

Mr. Chairman, and members of the Joint Committee, we as workers 
are worried over this difference in PAL. Are we in Oak Ridge and 
Paducah being used as guinea pigs or are we being used so that other 
AEC installations may use us as an example to raise this PAL. 

Many of our members are married men with children. They are 
deeply concerned and I might say worried for the future physical 
well-being of their offspring. It is my understanding that youngsters 
are more susceptible to radiation injuries than older people. We won- 
der what will be the effect on them as we carry home an alpha count of 
4,000 c/m or more on ourselves or clothes. 
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Mr. Chairman, I would like at this time to allow my fellow worker 
to make a comment regarding this matter. 

Representative Price. Let me ask you first to explain mere fully 
this list which you have submitted. 

Mr. Bares. Yes, sir. 

Representative Price. With these men all working on the same proj- 
ect. Is thisa recheck ? 

Mr. Bares. Yes, sir; this is a medical recheck on urinalysis on the 
people working in the particular building K-1131. That list com- 
prises the total people on all shifts in that particular building where 
these rechecks are carried on. A urinalysis is conducted every 3 
months. If they find any high counts they will call these people back 
for rechecks to the medical department. On the fourth recall they will 
restrict them from any contact with uranium material. 

Representative Price. If any of these have a fourth recall. Was any 
namie restricted ? 

Mr. Bares. As I related in this testimony, sir, we have not been 
geting the type of information from the plant as regards our perma- 
nent records, the counts in the various areas, and so forth. We are 
just not supplied enough information to actually know whether these 
employees after this recheck in October, or if they have been called 
back on a later recheck, have been restricted from working in the 
uranium compound. 

Representative Price. Were you present this morning ¢ 

Mr. Bares. No, sir; I was not. 

Representative Price. I think the testimony we had this morn- 
ing was that there was no restriction because of anyone exceeding the 
plant acceptable limit. Would that supply a satisfactory answer to 
this question that you raise in the submission of this list ? 

Mr. Bares. There has been no restriction ? 

Representative Prick. That is right, as I understand it. I didn’t 
have knowledge of this list at that time so we could not pinpoint the 
questioning to apply to this list. 

Mr. Bares. No, sir, I can’t say that this answers the question that 
we raise in this testimony. What we are trying to indicate here is 
that we have not been supplied or are not being supplied with adequate 
information to cope with the problems that come up in plant with 
regard to radiation. This recheck, as we indicated here, carried on 
the basis of every 3 months, these employees could well be in a posi- 
tion now as a result of coming in further contact with the materials 
in this particular building, and having work in it continually from 
October until now, reached a point where they would be restricted 
from working in that building. But as a result of the statement 
by the supervisor, in this case, they indicated that they had no re- 
placements for these people. 

We don’t know whether they have continued to work them in this 
building with further accumulations or not. They just do not supply 
us with that type of information. . 

Representative Price. Did you request this information ? 

Mr. Barres. Whether the men requested it or not, I do not know. I 
have not personally requested it. 

Representative Price. I think this is a question that might be ex- 
plored for the record of this hearing. 

Mr. Kelly, do you wish to make a statement? 
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STATEMENT OF P. F. KELLY,’ PRESIDENT, LOCAL 543, INTERNA- 
TIONAL CHEMICAL WORKERS UNION, AFL-CIO, DENVER, COLO. 


Mr. Kerry. I would like to present a brief summary of a report 
that has been compiled by a committee in my local union. At this 
time I would like to request that this entire report be made a part 
of the record. 

Representative Price. Without objection it will be done. 

(The material referred to follows :) 


THE LAYMAN’S REPORT ON ATOMIC ENERGY AND WORKMEN'S COMPENSATION 


As complied by local No. 548, I.C.W.U., committee : Arvel W. Brewer, chairman, 
Patrick F. Kelly, Charles A. Foster, Anthony E. Rickter, Norman J. Mossoni, 
Gene A. Dicarlo, Joseph J. Ferarese. 


PART 1 


Reference material consists of information taken from the following publications : 
Twenty-first Semiannual Report of the Atomic Energy Commission, January 
1957. 
The Biological Effects of Atomic Radiation. A Report to the Public. Na- 
tional Academy of Sciences, 1956. 
Handbook 52, U.S. Department of Commerce, National Bureau of Standards. 
Handbook 59, U.S. Department of Commerce, National Bureau of Standards. 
Radiological Handbook, July 1956. 


1Born in the small (population 1,200) coal-mining community of Hanna, Wyo., on 
June 11, 1925. He is the son of John G. and Harriet Boam Kelly. 

Educated in the Hanna Public School and graduated from Hanna High School in 1943. 
At the age of 17 he enlisted in the U.S. Navy on Apr. 27, 1943. He was trained at the 
Navy Base at Farragut, Idaho, then transferred to the Seabees and received additional 
training at the USNCB Training Station, Williamsburg, Va. In January of 1944, he was 
shipped overseas to the South Pacific theater. He served in this theater until November 
1945 when he was returned to the United States. He served for 3 months at the U.S. Naval 
Repair Base in San Diego and was honorably discharged from the Navy in March 1946 at 
San Pedro, Calif. 

Upon discharge, worked in construction in San Antonio, Tex., until July of 1946, where- 
upon he returned to Hanna, Wyo., where he was employed at the Union Pacific Coal Co.'s 
No. 4A mine. Except for a period of 5 months in 1947, Mr. Kelly worked in and around 
the coal mine in Hanna. 

In February of 1947, he and Ruth E. Merkt were married in Loveland, Colo. 

In 1947, he was elected vice president of local 2335 U.M.W. of A. and served in this 
capacity until June of 1948. 

In June of 1948 took a position as physical science aid with the U.S. Bureau of 
Reclamation at Cody, Wyo. He worked in the field and in the soils laboratory with the 
Bureau until January of 1953. At that time he accepted a position with the Dow Chemical 
Co., operators of the U.S. Atomic Energy Commission, Rocky Flats plant near Denver, Colo. 

He was a laboratory technician in one of the chemical labs at this installation until 
February of 1958 at which time he advanced to his present classification of experimental 
operator. 

Elected president of local 545 1.C.W.U., AFL-CIO in June of 1954, served two terms until 
June of 1956, was reelected president in July of 1958 and at the present holds that office. 

Chairman of the D.M.T.C. Grievance Committee, a delegate to the Denver Metal Trades 
Council, and has held the office of trustee of the D.M.T.C. He served 4 years as chairman 
of the Rocky Flats Laboratory Progression Committee and served on the union negotiating 
committees in 1954, 1955, 1956, and 1959. 

He and his wife, Ruth, adopted a son, John Charles, in July 1955, and a daughter, Sheila 
Ann, in November of 1958. 

In civie affairs, is a member of the Holy Trinity Catholic Church and in 1959 was 
appointed by the Westminnster, Colo., City Council to a 3-year term on the career service 
board for the city of Westminster. 
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‘u Part 2. 


Part 3. ReEeoRT ON THE WORKMEN'S COMPENSATION ACT OF COLORADO AND COLORADO 
OCCUPATIONAL DISEASE DISABILITY ACT 


(As these acts apply to industrial radiation hazards) 


The injurious effects of radiation and contamination, although not new to 
industry, have only recently become problems confronting the general public. 
This public, though ignorant of the many problems involved in the handling of 
radioactive materials, has attempted to pass ordinances, laws, or amendments to 
present statutes to help protect and provide for compensation covering workers 
who handle radioactive materials. 

It is the belief of this committee that the average layman is incapable of 
drafting adequate legislation in the field of radioactive materials due to safety, 
medical, and general working conditions with which they are unfamiliar. This 
belief is borne out by a close scrutinization of the Colorado Workmen’s Compen- 
sation Act and the Colorado Oc cupational Disease Disability Act, as amended to 
May 1957. Although these laws give reference to the radiation industry, they 
place this industry in the same category as a nonhazardous industry. As a 
result, atomic workers in the State of Colorado are inadequately protected by 
Workers’ Compensation and the Occupational Disease Disability Act. 

Because of the inability of the existing laws to cover such important fields in 
the atomic industry as (1) statutes of limitations, (2) the establishment of 
types of radiation damage and related diseases, (3) listing of safety precautions 
necessary in the atomic industry, (4) establishment of dosage and tolerance 
limitations, (5) regulations covering safety equipment and, (6) the necessary 
provisions for medical care by competent doctors of radiation medicine. 

The International Chemical Workers Union, local No. 543, in convention, at 
Colorado Springs, Colo., May 8, 1958, submitted to the Colorado Labor Council 
resolutions No. 6 and No. 7 covering workmen’s compensation in radiation 
industries." These resolutions were presented with the hope that labor, in con- 





1 Refer to attached, Resolutions 6 and 7. 
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junction with management, can reach a meeting of minds on the question of 
adequate protection for workers in radiation industries and, together, can 
help formulate the necessary legislation to be presented to the proper agencies 
for incorporation into State compensation laws. 

This committee would like to recommend that the Commission of Workmen’s 
Compensation and Occupational Disease Disability be required to select a com- 
mittee consisting of personnel working in radiation industries to adjudge all 
cases concernng anyone applying for compensation, where the persons involved 
are employed in a radiation industry. This would help eliminate misunder- 
standings resulting from persons not familiar with the industry attempting to 
adjudge the claim. 

‘there have been numerous incidences involving radiation accidents in the 
past few years with three such accidents occurring in the State of Colorado. 
In these three cases the persons have received dosages of radiation in excess 
of normal tolerances with no apparent aftereffects. To the person not familiar 
with radiation industry, these persons should not be allowed a claim under 
compensation for occupational disease. Those who are familiar with the radia- 
tion industry realize that the effects of radiation are insidious, cumulative, and 
hazardous, and that they may not become apparent for as long as 50 years from 
the original date of exposure.’ 

One can readily see that under existing laws, workers in radiation industries 
in the State of Colorado are inadequately covered. 

The purpose of this committee on workmen’s compensation is to digest the 
Colorado laws as they apply to radiation industries, and to present possible 
changes, to make these laws adequate and beneficial to those who are covered 
by compensation and occupational disease disability. 

Certain omissions and limitations that are applicable in the Workmen's 
Compensation and Occupational Disease Disability Acts are of particular interest 
to workers in radiation industries. These omissions and limitations are as 
follows: 

WORKMEN'S COMPENSATION ACT 


1. Section 30—Requires the employer to report in writing within 10 days to 


the Commission, a report on the accident. 

2. Section 31—Requires employees to notify employer within 2 days of an 
injury. 

35. Section 34—Allows the Commission or its agent to enter into a place of 
employment for the purpose of collecting facts. 

4. Section 62—If death occurs more than 2 years after the accident, the 
death is presumed to be not due to the injury. 

5. Section 73—Gives a schedule of temporary disability with no mention of 
disability caused by radiation injury. 

6. Section 8+—Requires that the employer must notify the Commission within 
10 days of the injury. 

7. Section 85—Any disability beginning more than 5 years after the accident 
is presumed not to be due to the accident. 

S. Section 110—Allows the case to be opened up any time within 6 years. 


THE OCCUPATIONAL DISEASE DISABILITY ACT 


9. Section +—Defines occupational diseases as only those in section 9 of the act. 

10. Section 9—Poisoning and disease caused by exposure to radioactive ma- 
terial. 

11. Section 10—(a) Claim must be filed within 60 days or claim is forever 
harred. (06) Disability must result within 120 days. (c) Death must result 
within 1 year. 

12. Section 12—Benefits are not forthcoming where the employee refuses 
medical examination or X-ray. 

13. Section 18—Where disablement ceases and within 1 year recurs, the 
Commission can reopen the case if the claim is made within 60 days after 
recurrence. 

14. Section 24—Allows the Commission to appoint medical doctors, 


7U.S. Department of Labor. Bureau of Labor Standards. Bulletin No. 180. Wash- 
ington, D.C.: U.S. Government Printing Office, 1954, pp. 126-144. 
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These sections of the applicable laws covering workers handling radioactive 
materials all have certain failings, either due to omission of facts or through 
the failure to accurately establish the truenature of radiation and contamination 
injuries. 

The statute of limitations on the Colorado Workmen’s Compensation Act, 
as Well as the Colorado Occupational Disease Disability Act (sections 30, 31, 62, 
84, 85, 110: Workmen’s Compensation and sections 10, 18 of Colorado Occu- 
pational Disease Disability Act) are not only obsolete, but are completely inade- 
quate for the radiation industry. For example, bone tumors suffered by young 
women working with radium dial paint in the 1920’s were discovered as early 
as 2 years after exposure. However, new ones were discovered as late as 
1954—36 years after exposure.” Lung cancer from ionizing radiation has an 
average latent period of 25 to 35 years and a latent range from 7 to 50 years. 
So we see that radiation-caused disease or injuries may not develop or create a 
disability for months or years after exposure. This, in effect, makes all the 
statutes of limitations in both the Workmen’s Compensation Act and the 
Colorado Occupational Disease Disability Act of no value to those employees of 
industry handling radioactive materials. 

Section 34, Workmen’s Compensation Act, giving the Commission the right 
to inspect the premises of employment to obtain facts relating to the accident 
or injury will pose many problems in the atomic industry, primarily due to the 
rigid national security restrictions involved at the individual plants. 

Section 73 of the Workmen’s Compensation Act does not list the many dis- 
abilities that can be caused by radiation injury since these disabilities are 
usually due to secondary diseases produced as a direct result of the radiation 
injury. An example of this can be cited as blindness, either total or partial, 
‘aused by ove:exposure to radiation. The many disabilities should be enumer- 
ated by a medical doctor or a biochemist experienced in the effects of radiation 
and contamination. 

Sections 4 and 9 of the Occupational Disease Disability Act cover the defini- 
tion of an occupational disease. Even though poisoning or disease caused by 
exposure to radioactive materials, substances, machines, or fissionable materials 
is listed as an occupational disease, the failure to enumerate the secondary dis- 
eases caused by an overexposure causes this section to have little value. Since 
these secondary diseases are latent effects of radiation and contamination, their 
inclusion in the definition of compensable diseases is imperative if the workers 
in Colorado are to be adequately covered. Although a medical doctor or a bio- 
chemist would be required to enumerate all of the latent secondary diseases, we 
shall here attempt to list a few to establish the true meaning of a latent secondary 
disease: Leukemia, bone cancer, lung cancer, skin cancer, and certain types of 
blindness that may be traced directly to overexposure of radiation. 

Sections 12 and 24 of the Colorado Occupational Disease Disability Act gives 
the Commission the right to select a medical doctor while denying the worker 
the right to refuse a medical examination. The omission of requiring the medical 
doctor to be one experienced in handling cases of overexposure to radiation can 
have disastrous results in an incorrect diagnosis by the doctor. 

The New York case of Roman v. Leviton Manufacturing Company, Inc., in a 
claim filed for-silicosis more than 3 years after exposure due to incorrect diag- 
nosis, the worker was denied his claim.‘ Many cases such as this point out the 
need for a doctor experienced in treatment and diagnosis of radiation injuries. 

Along this same line, realizing, of course, that a worker should not object 
normally to a medical or an X-ray examination, however, if a worker has 
received an overexposure to radiation, he probably should not submit to X-ray 
examination or treatment. This points out one of the many problems unique 
to the radiation industries. 

In view of the information thus far presented, it becomes obvious that certain 
recommendations should be forthcoming in this report. 

Since the individual States have been, in most cases, uninterested or extremely 
slow in adopting legislation covering the industries concerned with handling 
radioactive materials, this committee recommends that national legislation be 
proposed making it mandatory for States to incorporate compensation laws and 


3U.S. Department of Labor. Bureau of Labor Standards. Bulletin No. 186. Wash- 
ington. D.C.: U.S. Government Printing Office, 1955, pn. 192. 


*New York Supreme Court, appellate division. Third judicial department, No. 22-25, 
February 1955. 
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disability disease laws. And that these laws provide “blanket coverage” rather 
than “scheduled coverage.” Thirty-three States now provide this full “blanket 
coverage” of all occupational diseases, and experience has shown that the costs 
of such coverage have proved remarkably small and have created no great 
problems of abuse or administration. 

Schedules of occupational diseases tend to become inflexible, and change is 
resisted, and, as has been shown in Colorado, even when the schedules are 
revised they quickly become obsolete as processes and work change. “There is 
no good reason to give compensation benefits to one man suffering from an 
occupational disease and deny them to another just because the latter is suffer- 
ing from a disease not known when the schedule was drawn.”* But unless the 
occupational disease coverage is made general (“blanket”), this is what may 
happen in radiation cases. 

This committee recommends that national legislation be established along the 
lines of the “Industrial Code of the New York Rule No. 38, Radiation Protec- 
tion.” ' 

1. The establishment of a list of all radioactive materials and specifications 
for the maximum permissible tolerances and dosages of these materials. 

2. Requiring radiation safety supervisors. 

3. Requiring the training of all employees working with radioactive materials 
— with personnel monitoring and radiation surveys 

Defining dosage limits and maximum permissible levels for each material. 

. Establishing a control of exposure. 

A national industrial code, covering all facets of the hazards of radiation and 
the protection thereof, is of prime importance to the people of this country 
since the realization that variations of the coverages under different States will 
allow for different tolerances, dosages and hazards to exist. The fallacy of 
this is all too obvious as it would endanger the health and welfare of all 
workers in the radiation industries. 

The number of radiation accidents occurring in the Nation over the last few 
years points up the need for national legislation, enforcing the States to cover 
their workers adequately. The workers in the radiation industry cannot wait 
for redtape and the uninterested; they must have their health and welfare pro- 
tected as soon as possible. 

There are certain steps the States may take to help alleviate their problems 
individually : 

if aoe and Wyoming could adopt coverage of occupational diseases, 
since to date they have none. 

2. The 19 States having scheduled types of coverage, varying from 6 types of 
diseases to 46 could adopt a “blanket coverage” on their own volition. This 
includes the State of Colorado. 

If the individual States would take this action, there would be need only 
for national legislation covering an industrial code. 

In summary, the variations of State-controlled compensation and occupational 
disease disabilty laws, as they apply to workers handling radioactive materials 
have created a definite need for Federal legislation, requiring the States to 
adopt “blanket coverage.” Also, the need for a national radiation protection 
industrial code, establishing tolerances and dosages, along with other facets of 
the industry should be legislated as soon as practical. 

All other recommendations that have been proposed would be superfluous if 
blanket coverage were adopted, since the flexibility of this type of coverage 
would deny them existence. 

A few years ago, it was recognized by Herman M. Sompers that the basic 
role of workmen’s compensation was being reduced by Federal legislation, col- 
lective bargaining and legal practice. But to this should be added the in- 
adequacy of the States in recognizing the problems and the hazards brought on 
by the increased role of atomic energy in industry. 

This committee feels that Federal legislation, while not the only answer, 
would undoubtedly be the best and most adequate answer. 


5 Herman M. Somers and Anne R. Somers. ‘‘Workmen’s Compensation.” New York: 
Wiley and Sons, 1954, pp. 50-53. 

® Ashley St. Clair in Bureau of Labor Standard’s “Bulletin No. 119,” p. 76. 

7 Booklet attached. ‘The Industrial Code Rule No. 38, Radiation Protection. ee 
partment of Labor. State of New York, Dec. 15, 1955. 

§’“Myth and Reality in Workmen’s Compensation” presented to the International Asso- 
ciation of Accident Boards and Commissions, Charleston, S.C., Dec. 3, 1956. 
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Attachment No. 1 
RESOLUTION No. 6, LEGISLATION, RADIOACTIVE MATERIAL 


Whereas the expanded use of radiation generating equipment and radioactive 
materials on farms, business establishments, and particularly in the industrial 
area has been accompanied by new and increased hazards from ionizing radia- 
tion, more than 1,500 industrial plants are now using isotopes in 44 States, in- 
cluding Colorado; and 

Whereas radiation cannot ordinarily be detected by the five human senses, and 
can cause serious injury without the victim being aware of it at the time it 
occurs; radiation can have a cumulative effect—the dose absorbed at any one 
time may not be dangerous in itself but may prove seriously damaging in con- 
nection with earlier exposures even though they may be years apart; and 

Whereas even a minute amount of consistent exposure may prove injurious 
to the race; and 

Whereas responsible scientists cannot agree to the amount of recommended 
maximum permissible exposures; radiation injury may not be immediately rec- 
ognizable and its effect may be delayed as many as 25 years after exposure; 
overexposure may not cause diseases directly in many cases but increase the 
susceptibility to certain ones, such as leukemia and other cancers, premature 
aging, etc.: and 

Whereas the Atomic Energy Commission is responsible for setting standards 
for safety and health in atomic establishments and for uses of its products, but 
has in the past year and a half transferred much of the responsibility to private 
firms and different States; and 

Whereas there already have been developed practices that permit lower safety 
and health standards in some States and private establishments ; and 

Whereas management people are now engaged in making recommendations 
for safety standards to some Colorado State Agencies, with economics a strong 
factor in their thinking: Therefore be it 

Resolved, That this convention go on record to petition the Governor of the 
State of Colorado, to appoint a committee to carefully investigate and consider 
legislative proposals for the protection of the people of Colorado from the effects 
of the use of radioactive materials and radiation-emitting machines; and be it 
further 

Resolved, That the Colorado Labor Council, AFL-CIO strongly urge labor rep- 
resentatives on said committee. 

Approved in regular meeting of the International Chemical Workers Union, 
Local 543, and respectfully submitted to the Colorado Labor Council, AFL-CIO, 
in convention at Colorado Springs, Colo., May 8, 1958, by 


CARL B. SHaw, Local President. 

ARVEL Brewer, Local Vice President. 
JAYNE BENEFIELD, Recording Secretary. 
L. KEENAN, Financial Secretary. 


Attachment No. 2 
RESOLUTION No. 7. WORKMEN’s COMPENSATION—RADIATION 


Whereas the increased mining and milling of radioactive minerals, and the 
increased use of radioactive materials in industries, farms, and business estab- 
lishments, has been accompanied by new and increased hazards—indeed some 
incidents have already occurred in this State; and 

Whereas radiation is invisible and can cause serious injury without the victim 
being aware of it at the time it occurs; radiation can have a cumulative effect— 
the dose absorbed at any one time may not be dangerous in itself but may prove 
seriously damaging in connection with earlier exposures even though they may 
be many years apart; and 

Whereas these exposures may have taken place at various places of employ- 
ment, and it may be difficult to determine where the damaging exposure occurred 
or if injury is due to accumulated exposure; and 

Whereas in the past years, State workmen’s compensation legislation has 
failed in the field of radiation and does not cover all possible radiation injuries 
and include statutes of limitations, which would disallow compensation for a 
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radiation disability which might become evident some time after exposure: 
Therefore be it 
Resolved, That the executive board of the Colorado Labor Council, AFL-CIO, 
be instructed by this convention to do all in its power to foster the inclusion 
of radiation injury and disease in the Workmen’s Compensation Act of Colo- 
rado, without time limitations for claims and with exposures over those recom- 
mended by the National Academy of Science being evidence of damage sustained. 
Approved in regular meeting of the International Chemical Workers Union, 
Local 543, and respectfully submitted to the Colorado Labor Council, AFL-CIO, 
in convention at Colorado Springs, Colo., May 8, 1958, by 
Cart B. SHaw, 
Local President. 
ARVEL BREWER, 
Local Vice President. 
JAYNE BENEFIELD, 
Recording Secretary. 
L. KEENAN, 
Financial Secretary. 


Part 4. DEFINITIONS AND PROPERTIES OF THE ELECTROMAGNETIC AND CORPUSCULAR 
IONIZING RADIATIONS 


Ionizing radiations are those capable of splitting orbital electrons off from 
ordinary electrically neutral atoms, leaving behind positively charged ions. 
The electrons so ejected may cause further ionization by interaction with other 
neutral atoms. The ionizing radiations, some electromagnetic and some corpus- 
cular in nature, which are most likely to be met with in the scientific, medical, 
industrial, and atomic energy work are as follows: X-radiation, gamma radia- 
tion, beta particles, alpha particles, and neutrons. 


X-RADIATION 


This is an electromagnetic radiation of very’short wavelength which origi- 
nates in the field outside the nucleus of the atom and results from a loss of 
energy of charged particles such as electrons. It travels with the velocity of 
light and is usually produced in an evacuated X-ray tube by electrically accel- 
erating electrons emitted by a hot filament and allowing them to impinge at 
high velocity on a metallic target; but it can also be produced in betatrons, 
cyclotrons, and similar machines and, incidentally, in electron microscopes, 
high-power transmitting and rectifying valves and certain cathode ray tubes 
used, for example, in television sets or cinema television projection apparatus. 

The radiation so produced is of a penetrating nature (increasingly so with 
increase in radiation energy), travels in straight lines, passes readily through 
materials of low density, and, in the higher energy ranges commonly used, 
requires considerable thicknesses of lead or other dense materials to attenuate it. 

X-rays, as well as gamma rays, have low specific ionization values, ionizing 
sparsely but over long paths. As a group, they constitute the chief health 
hazard from external radiation. 


GAMMA RADIATION 


This also is electromagnetic in type, and being of shorter wavelength than 
X-radiation—though not as short as cosmic radiation—is even more penetrating. 
The radiation originates from within the nucleus of the atom and carries its 
energy. at a number of discrete frequencies instead of in a continuous spectrum, 
as do X-rays. . The gamma radiation so emitted is always accompanied by alpha 
or beta particulate radiation. It readily passes through the human body and 
other materials of low density without appreciable attenuation; its penetrating 
power is a function of its energy, and it is absorbed exponentially. Low energy 
or “soft” gammas can be attenuated to negligible amounts by thicknesses of 
lead of the order of half an inch, while the more energetic “hard” gammas can 
penetrate several inches of this material. Gamma radiation travels in straight 
lines, obeys the inverse square law, has a great range in air, and can give rise 
to harmful secondary and scattered radiation in material through which it 
passes. 
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BETA PARTICLES 


Beta particles or rays are high-speed corpuscles having the same small mass 
and negative charge as the electron and originating in nuclear processes in 
the decay of radioactive substances, both natural and artificial. Their pene- 
trating power—only about one-hundredth that of gamma rays of equal energy— 
is dependent upon their energy and is relatively weak, being limited at moderate 
energies to several meters in air, to about 1 cm at most in human tissue (in 
which they follow tortuous and wandering tracks), and to a millimeter or so 
in most common metals. They are sometimes emitted alone, sometimes ac- 
companied by gamma radiation. They present a hazard either as external radi- 
ation affecting the skin, or as internal radiation after ingestion or inhalation 
of radioactive material or dust. 


ALPHA PARTICLES 


These are doubly positively charged nuclei of helium atoms, and are some 
7,000 times the mass of the electron. They are emitted during the decay of 
very few artificially produced radioisotopes, such as plutonium. 

Virtually monoenergetic, they travel in practically straight lines through air 
or tissue, causing dense ionization along their paths, and they can be stopped 
completely, according to their energy, by up to 8 em of air, about 0.007 em or less 
of tissue, or by a sheet of thick paper. They usually have large specific ioni- 
zation values which make them about 10 or 20 times as biologically effective as 
X, gamma, or beta rays, but their exact relative biological efficiency depends 
upon their specific ionization, and for very high energy particles this can be as 
low as 1. The biological effect, however, is limited to and concentrated in the 
immediate vicinity of their site of deposition within the body, and in general 
they do not constitute an external hazard. 


NEUTRONS 


Neutrons are radioactive corpuscles with no electric charge. Being uncharged 
particles they ionize matter indirectly. Neutrons travel freely in air, and can 
pass through considerable thicknesses of material—several inches of biological 
tissue, for example—before being stopped. Unlike gamma rays, they are more 
easily stopped by light materials such as lead. When fast neutrons collide 
with the hydrogen nuclei (protons) forming a large part of the hydrogenous 
matter in wet body tissue, the neutrons impart some of their energy to them, 
and these recoil nuclei then proceed to ionize the neighboring tissue. 

The slow neutrons left are eventually absorbed in the nuclei of atoms, usually 
hydrogen or nitrogen, in the body tissues, the first resulting in the formation of 
heavy hydrogen atoms and the emission of gamma rays, and the second in the 
formation of carbon atoms and the emission of protons. The carbon 14 formed 
is itself radioactive, emitting beta particles. 

Atomic piles are the main source of neutrons, but they are also produced by 
cyclotrons. 


EFFECTS OF IONIZING RADIATIONS ON HUMAN BEINGS 


On the general point of the exact mechanism by which ionizing radiations 
cause their harmful effects in living tissues, it must suffice here to say that al- 
though much has been written on this subject and much research work is still 
in progress, the problems involved are complex and by no means fully resolved, 
and that experts differ widely in their views. 

The effects appear medically in a number of forms and it will be convenient 
to list them under two main headings: 

(1) Those resulting from external exposure of the whole body or part of the 
body to X-rays, gamma rays, and neutrons (the penetrating radiations) and 
also to the beta and alpha radiations (whose penetrating powers are much more 
limited) ; and 

(2) Those resulting from internal irradiation from inhaled or ingested radio- 
active materials emitting alpha or beta rays and sometimes gamma rays as 
well. 
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IRRADIATION INJURIES DUE TO EXTERNAL SOURCES 


X and gamma radiations 


X and gamma radiations behave similarly and have a number of effects. 
Internally, because of their great penetrating power, they can irradiate all the 
body’s blood-forming organs and so cause, at low levels of exposure, disorders 
of blood formation. The effect of this may be a depression of the number of 
both red cells and the polymorponuclear white cells. The function of the latter 
is to protect the body against bacterial infection. There may also be a re- 
duction in the number of platelet blood cells, giving rise to internal hemorrhages. 

X- and gamma rays can cause serious skin lesions tending to become can- 
cerous. The skin first shows a redness, then becomes shiny and irritable, dry 
and tight, and the wrinkles and ridges disappear. In the more serious cases, 
blisters, warts and cancerous ulcerations may subsequently develop; they are 
extremely difficult to cure. Other known effects from overexposure are radio- 
logical dermatitis, skin pigmentation and loss of fingerprint patterns, produc- 
tion of localized skin thickenings, and loss of hair. Eye surface burns and cata- 
ract of the eye can also be produced, and a premature degeneration and aging 
of the general tissues. Acute or prolonged overexposures of the reproductive 
organs can give rise to the development of glandular misfunctions including 
impaired fertility or temporary or permanent sterility. 

In this connection there arises the possibility of low-dosage radiations giving 
rise to the development of genetic changes leading to cumulative deleterious 
effects in future generations of the human race. These effects have, as yet, 
been observed only in experimental animals, insects and plants, but not in 
man, and they arise from the radiation-induced mutations of the genes and 
chromosomes in the cells of the reproductive organs, which transmit hereditary 
characteristics to succeeding generations. The effects so transmitted may, if 
dominant, appear in the children of irradiated persons, or, if recessive as they 
usually are, in later generations when two mutated genes from the male and 
female come together. 


Beta rays 


Beta rays on account of their limited ability to penetrate matter, produce 
their maximum effects in the skin. The types of injury produced are skin 
burns (which are difficult to heal and sensitive to further exposure when healed), 
radiological dermatitis, dryness, brittleness, and cracking of the nails and skin, 
and warts. Severe beta ray overexposure can result in skin cancer. The eyes 


are also sensitive to beta rays, and prolonged execessive exposure would lead 
to conjunctival burns and to cataract. 


Alpha particles 


Externally, alpha particles are, as yet, of little account, since even the highest 
energy alphas can only just penetrate the horny layer of the human skin and 
so reach the basal layer of the epidermis; and in the inert horny layer itself, 
where they expend their energy, they are not known to cause any injury. It is 
possible in cyclotrons and similar ion accelerators to speed alpha and similar 
heavy particles up to very high energies, of the order of several hundred 
Mev, which give them ranges of up to about 50 em. in tissue, but for these 
few and specialized pieces of apparatus special precautions are always taken 
and no cases of injury are known. Any injurious effects would presumably be 
very similar to those from the beta rays mentioned. 


Neutrons 


Since the penetrating and biologically effective neutrons do not ionize directly 
but transform or transfer their energy into gamma radiation, alpha or beta 
particles, and recoil protons, or combinations of these, the injurious effects are 
the same as, and the summation of, those from these latter types. Specifically, 
however, neutrons are known to be very potent in producing eye cataract, as 


has been shown in a number of accidents to cyclotron workers in the United 
States and elsewhere. 


IRRADIATION INJURIES FROM INTERNAL SOURCES 


These can result to a highly dangerous degree from the inhalation, ingestion, 
or absorption through wounds or broken or intact skin, of radioactive materials 
in the form of gases, vapors, sprays, or dusts. Such materials may emit gamma 
rays or beta or alpha particles. Alpha emitters are particularly dangerous, 
owing to the fact that they cause an intense degree of ionizations concentrated 
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in a very small volume of tissue. The most dangerous alpha-emitting elements 
are radium, plutonium and polonium. 

Inhalation or ingestion of beta or alpha active material will lead to internal 
tissue damage of a kind depending on the organ of the body in which the par- 
ticular material tends to concentrate, and to blood cell damage. Most of the 
hundreds of available radioisotopes have different fates and radiotoxications 
when inside the body according to their method of absorption, chemical nature 
and properties, solubility, particle size if a dust, method of elimination, bio- 
logical and natural half-lives, quantities involved, ete. 

In testimony before the Senate’s Special Committee on Atomic Energy after 
the close of the war, the administrator of wartime science programs termed 


the atomic energy program “by long odds the most dangerous manufacturing 
process in which men have ever engaged.” 


THE NUCLEAR RADIATIONS 


Nuclear radiations are invisible and undetectable by the unaided senses; 
they cannot be seen or felt. They are of two general types: (a) bits of nuclear 
matter (from the nucleus or core of atoms) so small that they probably never 
will be seen, the neutrons, beta and alhpa particles; and (b) electromagnetic 
waves, of the same general type as light, heat, and radio, but of extremely short- 
wave length, the gamma, and X-rays. 

(Reference: The protection of workers against ionizing radiations report 
submitted to the International Conference on the Peaceful Uses of Atomic 
Energy (Geneva, August 1955) pp. 7 through 11.) 


HOW RADIATIONS CAUSE DAMAGE 


Nuclear radiations cause damage by a process called ionization, in which 
the particles or rays disrupt the atoms and molecules of any substance they 
strike, air and concrete, steel and human bodies. They cause atoms to divide 
into positive and negative parts called ions and destroy the delicate electrical 
balance of molecules. 

In the human body, this disruption takes place within the individual cells. 
A cell ordinarily recovers from light damage, but severe injury can cause it 
to die. Other damage to tissue and body fluids may occur from radiation, but 
cell destruction seems to be the chief one. If enough cells are destroyed, the 
body receives.detectable injury. 

(Reference: Control of radiation hazards in the atomic energy program, 
July 1950.) 
QUESTIONS TO BE ANSWERED ABOUT PLUTONIUM 


Even when, on the basis of research, it became possible to fix on a permissible 
exposure to plutonium (the level set was one-half of a millionth of a gram, or 
five times the limit for radium), the task of setting standards for plutonium 
was incomplete. A whole new series of studies was necessary to determine 
what concentrations of plutonium might be permitted in the air a man breathed 
or in the water he might drink. Experimenters need to find the answers to 
such questions as: If plutonium were taken in by the mouth, how much of it 
would be excreted and how much absorbed into the bloodstream from stomach 
and intestines? What is the effect of solubility? How much plutonium breathed 
in the form of fine dust would be deposited in the lungs and how much would 
pass through into the bloodstream and be deposited in the liver and the skele- 
ton? How would these quantities be affected by variation in the sizes of the 
particles? How would changes in the concentration of plutonium in air or 
water affect the amount concentrated in the body; that is, if a man breathed in 
twice as much per hour, would he wind up with twice as much in his bone struc- 
ture, or one-third again as much, or how much? Extensive experimentation 


with animals is underway in many laboratories, notably at Argonne National 
Laboratory, to find answers to these questions. 


GOVERNMENT RADIATION STANDARDS AND CONTROLS 


An example of the need for radiation controls is given by girls who were 
painting watch dials 30 years ago. Some showed injury in 2 years, some in 6 
years, and some in 30 years. There are two types of injuries—sematic and 
genetic. Sematic injury is obvious and genetic is not. A genetic injury affects 
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the entire race, not just the man involved. A mutated gene continues and multi- 
plies through the generations, and the race of mankind has been injured. At the 
present time, 20 out of 20,000 births have defections because of genetic defects 
at birth. We cannot afford this mutation to grow. For instance, a dose of 100 
rem is undetectable, yet would result in the shortening of a man’s life expec- 
tancy. It is recommended that 5 rem per year is enough tolerance for anyone 
under 30. No one should receive more than 250 rem to the age of 70. The rea- 
son for keeping the dosage down for people under 30 is that is is felt it is at this 
age when most of the children are procreated and danger is done to genes. 
After this age, the dosage is not as likely to injure the entire race. It is esti- 
mated at present that the exposure to persons 30 years of age is background 4.5 
rem, 3 rems for medical, 0.1 r. per year from tests, or perhaps double this from 
tests. We need a great deal more information before we can accurately esti- 
mate the genetic effects. We definitely do not have the answer to long-range 
effects. In regard to radiation, you can't see it, you can’t feel it, you can’t taste 
it or smell it. This is compensated to a slight degree by instrumentation. Dr. 
Robert Mill, radiologist and director of the isotope laboratory at Stanford Uni- 
versity, felt that many, many medical radiologists are ignorant of most aspects 
of radiation damage. The National Academy of Science is by law the Govern- 
ment’s adviser and it has made some new radiation tolerances which have not 
yet been accepted by the AEC or the NBS. It is substantially one-third of what 
they have been allowing till now. The National Academy of Science actually 
recommends one-third of the figures being used here. Dr. Newell recommends 
a limit of 5 roentgens a year from ages 18 to 30 because this is when a man pro- 
duces most of his children. At one-twentieth r. per day, the body can recover 
from some damage, but not from all of the damage. Once a gene is damaged 
there is no recovery. The effect on the race is the same whether you give one 
man 1 r. or 100 men one one-hundredth of an r. Dr. Newell does not feel that 
health physicists are a proper group for the activities undertaken and that they 
should have more medical training and be medically supervised. He feels that 
the Nation’s 2,000 radiologists should be better utilized. He gives a very inter- 
esting comparison of localized dosage and whole body dosage. Five hundred r. 
could be given to the cheeks by the Portal method for nasal pharnyx cancer 
compared to one-tenth of an r. for whole-body radiation. Companies must cer- 
tify that persons using radiation are adequately trained to the AEC. In many 
eases they will certify anyone citing education that sounds good on paper, but 
often has no bearing. A user of X-ray who is not a licensee for isotopes is not 
covered by regulations of any type. Under the law a worker does not have 
access to his radiation records. This is something we will have to bargain for 
in our contract. The AEC recommendations are as follows: For young adults 
whose entire body or a major portion thereof is exposed to ionizing radiation 
from external sources for any indefinite period of years, the maximum permissi- 
ble total weekly dose shall be 300 milleren in the blood-forming organs, gonads, 
and lenses of the eyes and 600 millerens in the skin. This is the fundamental 
rule for radiation protection, but there are a number of permissible variations 
from it in special circumstances. (a) Any persons under 18 years of age may 
receive only one-tenth of 300 millerens per week. This level effectively limits 
exposure of general populations, as contrasted to radiation workers, to not more 
than 30 millerens per week cf whole body radiation. (0b) The skin may receive 
1,500 millerens per week of low-energy radiation, provided the eyes do not re- 
ceive more than 300 millerens per week. (c) Hands and forearms, feet and 
ankles, head and neck may receive 1,500 millerens per week measured in the 
skin, provided the eyes are adequately protected. (d) Some fluctuations in per- 
missible weekly dose may occur. The unit of time is extended to 138 weeks 
provided that the dosage accumulated during a period of any 7 consecutive days 
does not exceed the appropriate weekly dose by more than 3 times, and provided 
further, that the total dose accumulated during any consecutive weeks does not 
exceed 10 times the appropriate weekly dose. (e) Accidental or emergency ex- 
posure of an adult occurring only once in the lifetime of the person may be 
assumed not to effect his radiation status, provided he has not received more 
than 25 r. whole-body dose and, in addition, 100 r. to hands and forearms and to 
feet and ankles. 


Part 5. WORKMEN’S COMPENSATION FOR RADIATION HAZARDS 


Workmen’s compensation, at the present time, does not even begin to take 
eare of this new era of atomic energy industry. The feeling is that the Federal 
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Government must take care of this. But until that happens we have to fight for 
it at the State level. There is a definite note of urgency on this thing. We can- 
not : fford to wait for the damage to be done, as we have in the past. If we do 
so, the race might not survive. There are facts for integration and development 
which aren’t yet known. The time is now short for acquiring these facts. Of 
course, in the absence of Federal control, we will be in the old position of having 
to worry about State competition for industrialists who are hostile toward labor. 
But this is something we are going to have to fight. 

In many cases, where we have negotiated health and welfare clauses, we do 
not call occupational injuries as such, so that we may get better benefits from 
the company than the law provides. This is bootlegging. We probably need 
presumption clauses in workmen’s compensation. In other words, if a worker 
should receive on overexposure, he would be entitled to benefits, even though the 
injury would not show for many years. When considering workmen’s compen- 
sation for workers in this field, we must consider the peculiar nature of radia- 
tion and the inadequacies of existing workmen’s compensation legislation. A re 
vision might be required for meeting such nuclear radiation problems as the 
following : 

1. Radiation is invisible and cannot be detected by any of man’s senses. A 
man may be getting a severe dose of radiation and suffering serious injury with- 
out being aware of it at the time. Because the hazard cannot be seen or felt, the 
risk cannot be avoided merely by reasonable care by workers, as is the case of 
most industrial hazards. This explains the need for special radiation detection 
devices to provide regular and thorough checks for the amount of radiation 
present and makes clear the particular importance of shielding and protective 
equipment as safeguards. 

2. Radiation hazards are widely varied. Without attempting to draw detailed 
distinction, it should be noted that different types of radiation have different 
penetrating powers and effects, that materials contaminated by radiation pre- 
sent still other problems, and that external radiation poses difficulties quite dif- 
ferent from a threat of internal absorption of radioactive materials. In short, 
there is no uniform set of precautions. Protective measures must be designed 
separately for each particular hazard situation. 

3. Radiation has an accumulative effect. The amount absorbed at any one 
time may not in itself be dangerous, but may prove seriously damaging in com- 
bination with earlier exposure, even though separate exposures may be years 
apart. It is the total accumulated over the years that counts. There are ap- 
parently no recoveries or fresh starts. Any radiation absorbed by a worker 
reduces, permanently, the dosage he may be exposed to in the future. This 
underlines the importance of maintaining constant exposure records for each 
affected worker. 

4. The amount of radiation which may be absorbed without appreciable in- 
jury is not known for sure. Scientific groups have, on the basis of certain as- 
sumptions, recommended maximum permissable exposures, but they are quick 
to caution that there is only one truly safe rule—the less radiation, the better. 
There are other complications on exposure limits. Some people are apparently 
more radiosensitive than others. Also, different parts of the body have different 
sensitivity. A large dose which hits the less sensitive parts may not be very 
dangerous in comparison to a smaller dose to the entire body or particularly 
sensitive organs. 

5. Still another difficulty, radiation danger may not be immediately evident. 
The reaction may be long delayed, with injury not apparent until possibly 25, 
80 or more years after exposure. 

6. Ill effects of radiation may never become apparent or measurable, although 
they are nonetheless real. Overexposure may produce certain diseases. Most 
notable of these are leukemia and cancer. Excessive radiation can also mean 
weakened resistance which brings on death earlier than usual. Beyond this, 
there is also the fact that some types of radiation threaten genetic damage to 
the worker himself, as well as his children, his grandchildren, and his great- 
grandchildren. Radiation may affect the reproduction cells and mean either 
sterility or malformed or retarded children and grandchildren. 

Let us go into some of the hazards faced by workers in this industry. After 
physicists discovered the bombardment of neutrons could cause uranium atoms 
to fission or split and also to throw off more neutrons, it became feasible to at- 
tempt to establish a chain reaction. A continuous series of atomic fissions sets 
each trigger when the previous fission releases neutrons. Science has found that, 
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in order for a fission reaction to become self-sustaining, a certain minimum 
amount of uranium 235, an isotope of uranium that occurs in nature, would 
have to be assembled. Without this minimum amount, called a critical mass of 
the fissionable isotope of uranium, there could be no such thing as an atomic 
bomb or reactor. The critical mass of uranium 235 is not, however, a fixed 
quantity of a fissionable material. The quantity of uranium 235 might be a 
subcritical mass simply suspended in air, and become supercritical if it were 
encased in material, such as graphite, which would improve the efficiency of 
the neutron capture and fission within the mass, both by reflecting escaping 
neutrons back into the uranium, and by slowing them down. Most reactors 
use a device called a reflector to bounce back escaping neutrons. Among other 
factors which may affect the amount of uranium necessary to form a critical 
mass are the percentage of uranium 235 in the fuel elements of a reactor and 
the number of neutrons absorbed by cooling structural materials, by moderating 
material, by fission fragments or poisons that build up as a reactor continues to 
operate. The amount of uranium 235 necessary to form a critical mass will 
also depend on whether the reactor is designed to operate it on slow, or thermo, 
neutrons, or whether the spectrum of neutron velocity will be close to those at 
which neutrons are emitted during fission as in a fast reactor. A meltdown 
might also precipitate a chemical explosion. In fast reactors, designers must 
make sure that a meltdown accident cannot draw core parts together in such a 
way as to suddenly assemble a critical mass and thus cause a supercritical 
accident. A nuclear runaway, however, is a very sluggish reaction compared 
with that of a bomb and neither a runaway or a supercritical accident could 
produce a nuclear explosion even remotely approximating that of an atomic 
bomb. Some reactor experts have declared that in the large thermoreactors, 
nothing like an explosion really occurs. For very fast reactors with a non- 
thermospectrum of velocity of neutrons and heavily loaded with enriched 
uranium, it does appear possible to have an accident which is fast enough 
so that portions of the machine may be propelled with velocities of a few meters 
per second. This again does not resemble an atomic bomb explosion or even 
the explosion of ordinary chemical explosives—rather, it is similar to the events 
that may occur in an automobile accident. In some conditions it would be 
possible to have a chemical or steam explosion because of the heat of an in- 
Sipient nuclear runaway from some malfunction of the cooling system or from 
an accidental combination of noncompatible chemicals. Such an explosion 
might be more severe than might occur in any other types of industrial plants. 
Chemical explosion might occur, for example, between molten aluminum plating 
and cooling water, if the aluminum reached extremely high temperatures. 
Chemical explosions might rupture the reactor vessel and shielding, and release 
radioactive materials. However, any fracture of a reactor structure could be 
expected to relieve considerable quantities of highly poisonous radioactive 
materials. It has been calculated that 1 day after a shutdown, a reactor 
capable of generating 60,000 kilowatts of electricity would contain the equiv- 
alent radioactivity of 300 tons of radium. The possible release of a portion of 
the radioactivity would be a major hazard. The importance of learning more 
about the mechanism of spontaneous ignition of metals has been underscored by 
the occurrence of some spontaueous uranium, thorium, and zirconium fires in 
Commission installations. Similar spontaneous ignition has been observed in 
other metals important to the atomic energy industry. While this phenomenon 
is not known to have occurred in any reactor core assembly, the possibility must 
be studied. 

It is apparent that the peculiar characteristics of radiation raise problems not 
contemplated by existing workmen’s compensation laws. The laws need chang- 
ing to assure that protection intended by workmen’s compensation principles is, 
in effect, provided for those endangered by radiation hazards. We do not 
anticipate a sudden or great rush of radiation compensation cases, particularly 
as the trade unions succeed in broadening efforts to develop necessary safety- 
consciousness in this area. But even with scrupulous observance of all precau- 
tions, there inevitably will be at least occasional instances of negligence or 
accident. It would indeed be ironic if workers dealing with radioactive materials, 
workers who are the most forward-lookng in advanced industries, were to be 
deprived of adequate compensation protection because of backward looking or 
unintentional gaps in legislation. It is now some 30 years since the first eruption 
of the famed radium poisoning of the young women who painted lumirous dials 
on watches. ‘Their States took account of the radiunt‘hazard after its reality as 
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demonstrated so tragically by these unsuspecting victims, A similar threat of 
major tragedy is ripe again. This time we have ample forewarning and a 
plentiful backlog of experience. Will the laws be adjusted quickly to meet the 
newer problems of radiation or must we wait for tragedy to set the spark for 
revision? 

We offer no blueprint or ideal formula for such revision, but at least two 
obvious steps certainly seem in order immediately. It should be made certain 
that the radiation injury is covered and the statutes of limitation are adjusted 
to take account of the delaying nature of many radiation effects. There are still 
about nine States which have schedule rather than full coverage of occupational 
distease and which do not include radiation disease in their coverage schedule. 
Other States with schedules do cover it, but often with ambiguous or limiting 
language which technically may exclude some radiation injuries. Their sug- 
gested coverage phrase is, “A disease caused by ionizing radiation.” On the 
statute of limitation matter, most laws are wholely inadequate because they do 
not allow for delayed disability. Already, in at least one case in South Carolina, 
a worker who claimed radiation injury and received a compensation ruling that 
such injury had occurred, had his case dismissed because of the statute of limi- 
tation. A couple of States have now acted to meet this problem by providing 
simply that the time limitation will have begun to run, not from the date of 
exposure, but from the date the worker first has knowledge of his disability and 
its nature. 

On the more complex radiation problems, let me only note briefly, by way of 
illustration, three noteworthy suggestions which have been made by experts. 
One suggestion arises out of the difficulties of measuring radiation effects or of 
linking a specific injury to a specific exposure. It may be desirable, for this 
purpose, to adopt the presumption provision on the casual relation between radia- 
tion disability and employment. Such a provision would state that, if the 
worker is employed where radioactive substances are used, it shall be presumed, 
in the absence of substantial evidence to the contrary, that disability or death, 
found attributable to the effects of radiation, arose out of and in the course of 
his employment. 

A second suggestion considers another aspect of the measurement problem and 
the delayed manifestation of the injury. How do you apportion employer liabil- 
ity where the disabled worker may have been exposed in a number of different 
plants; perhaps even in different States? It may be unfair to charge compensa- 
tion against only the last employer and administratively impractical to divide 
responsibility among earlier employers. Here it may be equitable to apply 
the second injury fund approach to reduce the cost assessed. against the last 
employer. 

The third suggestion is much broader and quite intriguing. Would it not be 
equitable to take into account the fact that radiation may harm a worker, even 
though there is no immediate observable effect? Compensation might be pro- 
vided at the time of overexposure in recognition of the premature aging, short- 
ened life, delayed injury, or genetic damage which may be suffered as after- 
effects. Why not have a uniform Federal system to provide compensation for 
different dosages of radiation suffered in employment, regardless of whether 
or not any ill effects are immediately apparent? These and other problems and 
approaches require careful study. Several States have already initiated studies 
of needed legislative changes and they are to be commended for doing so. At 
the Federal level, the U.S. Department of Labor has also begun exploration of 
these problems in cooperation with other Government agencies. But the wheels 
are turning slowly. Even at this late date, for example, no comprehensive exam- 
ination has been made of the actual compensation treatment of the known or 
alleged cases of radiation injury. Surely such study should be undertaken by 
competent authorities. 

There have, of course, been substantial atomic energy operations for some 
years for military purposes, and to some extent, for peaceful development, 
under Government auspices. These activities at major installations generally 
have been accompanied by utmost concern for the safety of employees. Top 
flight specialists have been employed and urged to develop and apply all neces- 
sary safety precautions. Protective devices have been given top priority. The 
cost has not been a compelling limiting factor. In short, with little incentive to 
skimp on protection for financial reasons, the result has been what appears to be 

a good safety record. But it is this very fact that the laudable record, which 
harbors danger, may lull many into an unwarranted-sense of security. Private 
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civilian uses widen potentially dangerous radioactive materials and equipment 
may be supervised by persons less familiar with the hazards. They may be either 
as alert tothe hazards nor as competent to control them as the safety officials 
in the major Government contract installations. Equally dangerous, there may 
be less inclination to be supercautious in the interest of workmen if significant 
expenditures are required for maximum protection. 


Source: T. S. Chapman’s letter dated March 7, 1958 


PERMISSIBLE LEVELS OF RADIATION EXPOSURE 


A new tolerance limits recommended by the National Committee on Radiation 
Protect:on a year ago have been officially adopted by the U.S.A.E.C. These 
new limits in effect reduce those under which we have been working from 15 
rem per year to 5 rem per year. 

There are some contingencies. The internal tolerance for bone seekers such 
as orally, tuballory and plutonium remain unchanged. Likewise, hand exposures 
remain at the old level. 

Total body exposures as read by the film badge is affected. The new plant 
operations involving large sheets of material have increased the dose rate. 
Because of the density of material, the dose rate is proportional to area, not 
weight. All supervision should be aware of the fact that previous exposures 
reported in percent of tolerance should be increased. Hanford and Savannah 
River, who have been operating on a dose rate of 3 rem per year, are in a more 


favorable position than we are since they have been using the allowable limit 
as a working tolerance. 


Source: A.E.C. letter adopting National Committee recommendations. 

Exposure in excess of a recommended maximum permissible level does not in 
and of itself constitute an injury in the clinical sense. 

The maximum permisisble accumulated dose in rems at any age is equal to 
5 times the number of years beyond age 18, provided no annual increment ex- 
ceeds 15 rems. That is MPD, 5(n-18) where n is the “effective age” on December 
81 of any year. Effective age shall be taken as the age actually attained between 
April 1 of that year and March 31 of the following year, both dates inclusive. 
Proposed regulations of the Secretaary of Labor prohibits employment of 
persons below the attained age of 18 in interstate commerce by industries en- 
gaged in radiation work. 

Maximum permissible accumulated exposure to extremities is 75 rem per year. 
Not more than one-fourth of permissible yearly tolerance shall be taken in 
one-fourth of a year. 

For internal emiters which have the whole body or gonad as critical organ 
the MPCS (maximum permissible concentrations) listed in NBS Handbook No. 
52 are reduced by a factor of 3. All thers remain as listed. 

Routine medical and dental exposures are not to be considered as part of the 
record of occupational exposures. Under extraordinary conditions, the physician 
in charge may wish to make some recommendation regarding restriction of 
routine ocupational exposures, 


MAXIMUM PERMISSIBLE RADIATION EXPOSURES TO MAN FROM NATIONAL COMMISSION 
ON RADIATION PROTECTION AND MEASUREMENT 


Controlled area.—A defined area in which the occupational exposure of per- 
sonnel to radiation or to radioactive material is under the supervision of a 
radiation safety officer. (This implies that a controlled area is one that requires 
control of access, occupancy, and working conditions for radiation purposes. ) 

Workload.—The output of a radiation machine or a radioactive source inte- 
grated over a suitable t me and expressed in appropriate units. 

Occupancy factor—The factor by which the workload should be multiplied 
to correct for the degree or type of occupancy of the area in question. 

RBE dose.—RBE stands for relative biological effectiveness. An RBE dose is 
the dose measured in rems. (This is discussed in the forthcoming report of the 
International Commission of Radiological Units and Measurements. 


MPD recommendations for controlled areas 


1. The maximum permissible accumulation dose, in rems, at any age, is 
equal to 5 times the number of years beyond age 18, provided no annual incre- 
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ment exceeds 15 rems. Thus the accumulated MPD equals 5 5(n-18) rems 
where n is the age and greater than 18. This applies to all critical organs 
except the skin, for which the value is double. 

2. Weekly dose.—The previous permissible weekly whole body dose of 
0.3 rem, and the 13-week of 3 rem the weekly limit is exceeded are still con- 
sidered to be the weekly MPD with the above restriction for accumulated dose. 

3. Emergency dose.—An accidental or emergency dose of 25 rems to the whole 
body, occuring only once in the lifetime of the person, shall be assumed to have 
no effect on the radiation tolerance status of that person. (See MBS Hand- 
book 5S.) 

4. Medical dose.—Radiation exposures resulting from necessary medical and 
dental procedures shall be assumed to have no effect on the radiation tolerance 
status of the person concerned. 


MPD recommendations for the whole population 


5. The maximum permissible dose to the gonads for the population of the 
United States of America as a whole from all sources of radiation, including 
medical and other man-made sources, and background, shall not exceed 14 million 
rems per million of population over the period from conception up to age 30, and 
one-third that amount in each decade thereafter. Averaging should be done for 
the population group in which crossbreeding may be expected. 


Recommendations for internal emitters 


6. In controlled areas, the permissible radiation levels for internal emitters will 
conform to the general principles outlined above. Where the critical organ is 
the gonad or the whole body, the maximum permissible concentrations of radio- 
nuclides in air and water will be one-third the values heretofore specified for 
radiation workers. 

Where single organs other than the gonads are regarded as the critical organ, 
the present maximum permissible concentrations will continue. For individuals 
outside of controlled areas, the maximum permissible concentrations should be 
one-tenth of those for occupational exposures. (Other changes in the MPC for 
radionuclides may be introduced because of additional information developed 
since the publication of NBS Handbook 52.) 


Discusion of revised recommendations 


7. The MPD for occupational exposure is based on the absence of detectable 
injury to the individual. It remains at its present level of 0.3 rem per week for 
the whole body. Where dose in any 1 week exceeds this value, a dose of 3 rems 
in 13 weeks may be accepted. The 13-week period may start at the beginning of 
the calendar quarter or the beginning of the week during which the permissible 
weekly dose was exceeded. 

8. The rules given in Handbook 52 will be continued for operation and adminis- 
trative purposes, but some of the rules will be modified by provisions related to 
an average yearly limitation of occupational exposure to external sources of 
ionizing radiation of 5 rems to the blood forming organ, gonads, and the lens of 
the eyes, and of 10 rems ‘to the skin. The use of “5 rems” in the statement of 
revised rules is for the purpose of design and administration. The critical 
limitation will be that defined for the total accumulated dose in paragraph 1 
above. 

9. If a person’s occupational exposure is documented or otherwise known with 
reasonable certainty, he may be permitted to use his reserve exposure in ac- 
cordance with paragraphs 1 and 2 above. In all other cases, he shall be assumed 
to have received his maximum accumulated dose as indicated in paragraph 1 
above. 

10. It is considered that with the current and proposed low levels of occupa- 
tional exposure, it is presently not necessary to make special allowance for 
medical exposure in conjunction with occupational exposure. This consideration 
may later become important. The effects of medical exposure have long been 
considered by this committee to be the responsibility of the attending physician ; 
it is his responsibility to evaluate medical radiation exposure in relation to the 
health of the individual. (See NBS Handbook 59.) 

11. In the determination of the population dose in the vicinity of radiation 
sources, proper consideration should be given to occupancy factor and to work- 
load. The exposure of individuals outside of controlled areas may be integrated 
over periods up to 1 year. 
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12. While at the present time it is not feasible to determine the. average ex- 
posure for the population with any reasonable accuracy, the adoption of some 
figure is necessary for planning purposes. For the immediate future, it may 
be assumed that the total integrated RBE dose received by all radiation workers 
will be small in comparison with the integrated RBE of the whole population. 
Furthermore, persons outside of controlled areas, but exposed to radiation from 
a controlled area, constitute only a small portion of the whole population. There- 
fore, if this small portion is assumed to receive an average per capita dose of 0.5 
rem, the total dose to the whole population from man-made radiations is not 
likely to exceed 10 million rems per million of population up to age 30. This as- 
sumes a dose of 4 million rems per million of population over this age period 
from background radiation. 


Recommended limits on radiation protection 
Exposure: 0.3 rem per week. This will probably be 
Occupational : dropped 3 rem per quarter expected to 
Critical organs (includes become 3.75 rem per quarter. 
the whole body, blood 15 rems per year—maximum 1 year only 
forming organs, lenses (50 weeks a year). 
of eyes). 

Skin (whole body) 0.6 rem per week—probably be dropped 10 
rem per year. (Average dose per year 
life-time occupational. Also maximum in 
1 year.) 
time occupational. Also maximum in 1 
year. ) 

30 rem per year—maximum in 1 year as 
sumes 50 workweeks per year. 

Extremities (skin dose)_. 75 rem per year—assumes 50 weeks per 
workyear. 

Nonoecupational: Individuals 
in vicinity of controlled 
areas (exposure resulting 
from plant operation not in- 
cluding background or med- 
ical). 

General populations: 

Average exposure to gon- 10 rems, 0 to 30 years. 

ads. 

Above background = all 3.3 rems per decade after age 30. 

sources. 


The specific and general incidents listed in the following report have in no way 
been overly emphasized ;: if anything they have been minimized. 

We have observed over the past 11% years a gradual and alarming decline in 
the attitude of supervision and workers toward sensible and necessary radia- 
tion safety practices and procedures. 

We have attempted many times in many ways to apprise management and the 
workers of this attitude with the hope that such attitudes would change. Un- 
fortunately, this has not borne fruit, indeed it has worsened. 

We feel several things have contributed to the present attitude. We feel the 
old adage “familiarity breeds contempt” can be blamed for part of the decline, 
also the fact that radioactive materials in certain prevalent forms cannot be 
detected by any of the human senses also plays an important part in this decline 
of attitude. We are certain that the fact of increased production costs and time 
involved in following of correct and adequate radiation safety practices and 
procedures is a large factor in the unwillingness of responsible people to imple- 
ment and enforce proper practices. 

We sincerely believe that nothing is more precious than God-given human 
life and health, we therefore ask that this group proceed to enact such legislation 
as is necessary to protect not only the workers in the industry, but also those 
known as the “public” from the malpractice and selfishness of those people in 
responsible positions in the atomic energy industry. 
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VIOLATIONS OF GOoopD RADIATION SAFETY PRACTICES, 1958 


A. Production incidents (contaminated areas) 


1. October 17, 1958.—Spill occurred and no monitoring service was requested 
until after the spill had been cleaned up. After cleaning, the spill area moni- 
tored 3,000 to 4,000 counts per minute (CPM), but the floor in the general area 
counted 20,000 CPM. This count resulted from the spread of contamination 
away from the spill area by poor decontamination procedures. No respirators 
were worn during the operation and supervision refused (as usual) to allow a 
special air sample of the operation to be taken. 

2. October 9, 1958.—Supervisor informed a sheet metal worker that the job 
he was to do did not require the services of health physics department. How- 
ever the worker contacted health physics and they found that the stainless steel 
floor he was to weld was contaminated to 50,000 CPM direct and 3,500 DPM 
when smeared. The workman was advised to wear a respirator while welding. 
Had the man himself not called health physics, he would have been denied the 
necessary protective equipment needed to do the job safely. 

3. October 5, 1958—A monitor was called to check a valve for contamination 
before it was removed to a cold shop area. When the monitor arrived, the part 
had already been taken to the noncontaminated area. The part was checked in 
the cold area and was found to have contamination of 900 CPM. On question- 
ing the worker as to why he removed the part before it was checked, he stated 
that his area supervisor told him to move it without a check for contamination. 

4. October 3, 1958—Personnel requested results of air sampling taken while 
they cleaned light fixtures, etc., in a production area. The area supervisor 
stopped health physics from allowing the men to know what the airborne con- 
tamination was on the grounds that it was his business only as to what that 
level was. 

5. October 28, 1958—Chip fire in production area occurred, and as usual, 
health physics was not notified. No air samples were taken, nor were any 
respirators worn. Health physics learned of this operation after a worker in- 
volved in it coughed up black sputum at his home, and became thus concerned 
with the method in which the incident had been handled by his supervision. 

6. September 27, 1958.—Men requested that an air sample be taken on a “dry 
box” glove change that contained a powdered radioactive material. Area 
supervision refused this request, thus denying the men of the opportunity of 
having a proper evaluation of the airborne contamination resulting from this 
kind of operation. 

7. September 4, 1958.—Spill of radioactive material occurred and workers 
were told to clean it up, using no respirators, and without health physics being 
informed of the situation. Health physics was notified the following day, and on 
making a smear check found the area to be contaminated from 9,000 to 135,000 
DPM. Respirators were advised and area supervision gave in and allowed 
the workers to wear them on subsequent cleanup operations of the spill. 

8. July 31, 1958.—Worker removed valve from overhead line, spilling con- 
taminated liquid on equipment and the floor below him. Contamination greater 
than 100,000 CPM were taken in the immediate area, 20,000 CPM 10 feet away, 
and 1,000 CPM up to 20 feet away. Floor area contaminated up to 80 feet away 
by personnel walking through the spill area. Health physics were not notified 


and no precautions were taken to prevent this spread of the contamination onto 
the surface areas or into the air of the vicinity. 


B. Cold area incidents 


In the following listed incidents, materials and equipment were transferred 
from contaminated (hot) areas to so-called noncontaminated (cold) areas with 
no check made for the item’s condition, considering the amount of radioactivity 
it contained. 

1. October 27, 1958.—‘Trichlor” drum contaminated to 1,215 DPM smear was 
found sitting in a tray contaminated to greater than 50,000 DPM in the “cold” 
area. 

2. October 15, 1958.—Glass flasks checked in the cold area storeroom were 
found to be contaminated to 21,174 DPM smear. No one admitted to knowing 
how the flasks came to be in the storeroom. 

3. August —, 1958—Contaminated carts moved from “hot” area to “cold” 


area spreading contamination to the “cold” area as it was moved. This type of 
incident is common. 





250 RADIATION HAZARDS 


4. September 4, 1958.—Maintenance men working in the “cold” area sawed 
off a piece of pipe and then called health physics to check it out. It was con- 
taminated to 13,840 DPM smear. No attempt was made to ask health physics 
to check the saw area out, which undoubtedly was contaminated from the 
operation. 

The following are a few incidents to indicate how “cold” areas are found to 
be contaminated from lack of due caution and diligence of personnel involved. 

1. General.—Shoe exchanges bypassed by personnel going from “‘hot’’ to “cold” 
areas. This procedure is especially prevalent among supervisors, most of whom 
have a tendency to disregard good radiation safety practices as being a com- 
pletely unnecessary set of rules. 

2. September 2, 1958.—Spot check of blue caps showed them to be contami- 
nated from 2,000 to 3,000 CPM, indicating a need for monitoring clothing from 
the laundry before it is reissued to personnel. 

3. September 4, 1958.—Criticality experiment conducted in the “cold” area, 
Hands and clothes of supervisors on the project were contaminated from 600 
CPM to 6,000 CPM on their shoes. Area supervision informed the persons con- 
cerned that “this amount of radiation was the same as nothing and cou'd be 
disregarded.” A good example of how and why radiation standards are caused 
to become ineffective and useless except as some writing on paper. 

4. September 8, 1958.—A pair of “hot” shoes was brought into the “cold” 
storeroom for stretching without being checked for radioactivity. A health 
physics check revealed that they were contaminated from 588 to 819 DPM. 

5. September 10, 1958.—Cafeteria survey showed 50 to 54 smears to be over 
allowable tolerance levels. High smear was 450 DPM. 

6. September 11, 1958.—Drinking fountains in the “cold”? area were smeared 
and found to be contaminated from 96 to 702 DPM. 

7. October 9, 1958.—Cold locker room smeared and found to be contaminated 
to 7,000 DPM. Ninety-seven out of ninety-nine smears taken were over toler- 
ance levels. 

8. October 2, 1958—Sink that respirators are washed in was checked and 
found to be contaminated to 50,000 CPM direct and to 348 DPM smear, after 
being washed with nitric acid. 

9. October 16, 1958.—Three-wheel lift was moved into the “cold” area. Health 
physics was then called to check the lift. A smear check showed it to he above 
allowable tolerances. The lift was washed and then rechecked, it was clean ex- 
cept for the wheels which were taped. If corrective procednrcs ’ fol- 
lowed, this lift would have been checked and cleaned up in the “hot” »reo before 
it was even allowed in the “cold” area; thus eliminating possible contamination 
of the “cold” area. 


Mr. Ketiy. The International Chemical Workers Union, Local 543, 
in convention at Colorado Springs, Colo.. on May 8 1952 on’ mitted 
to the Colorado Labor Council resolutions Nos. 6 and 7 covering work- 
men’s compensation in radiation industries. These resolv‘io s were 
presented with the hope that labor in conjunction with management 
can reach a meeting of minds on the question of adequate protection 
for workers in radiation industries and together can heln formulate 
the necessary legislation to be presented to the proper agencies for 
incorporation into State compensation laws. This commi‘tee would 
like to recommend that the Commission on Workmen’s Compensation 
and Occupational Disease Disability be required to select a committee 
consisting of personnel working within radiation industries to adjudge 
all cases concerning anyone applying for compensation where the 
persons involved are employed in a radiation industry. 

This would help eliminate misunderstandings resulting from per- 
sons not familiar with the industry attempting to adjudge the claims. 

There have been numerous incidents involving radiation accidents 
in the past few years with three such accidents occurring in the State 
of Colorado. In these three cases the persons have accepted dosages. 
of radiation in excess of normal tolerances with no apparent effects. 
To the person not familiar with radiation these persons could not be 
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allowed a claim under compensation or occupational disease. Those 
who are familiar with irradiation industry realize that the effects of 
radiation are insidious, accumulative, and hazardous, and that they 
may not become apparent for as long as 50 years from the original 
date of exposure. 

Since the individual States have been in most cases uninterested 
or extremely slow in adopting legislation covering the industries 
concerned with handling radioactive materials, this committee recom- 
mends that national legislation be proposed, making it mandatory 
for States to incorporate compensation laws and disability disease 
laws and that these laws provide blanket coverage rather than sched- 
uled coverage. 

Thirty-three States now provide this full blanket coverage on all 
occupational diseases and experience has shown that the cost of such 
coverage have proved remarkably small and have created no great 
problems of abuse or administration. 

Schedules of occupational disease tend to become inflexible and 
changes resisted, and as in Colorado, even when the schedules are re- 
vised they completely become obsolete as processes and work changes. 


I quote here from the Bureau of Labor Standards Bulletin 119, a 
Mr. Ashley St. Clair, who stated : 


There is no good reason to give compensation benefits to one man suffering 
from an occupational disease and deny them to another just because the latter 
is suffering from a disease not known when a schedule is drawn. 

Unless the occupational disease coverage is made general, that is, 
blanket, this is what may happen in radiation cases. The number 
of radiation accidents occurring in the Nation over the last few years 
points up the need for national legislation enforcing the States to 
cover their workers adequately. The workers in this radiation in- 
dustry cannot wait for redtape and the uninterested. They must 
have their health and welfare protected as soon as possible. On 
the more complex radiation problems let me only note briefly by way 
of illustration three noteworthy suggestions which have been made 
by experts. 

One suggestion arises out of the disabilities of measuring radia- 
tion effects or of linking a specific injury to a specific exposure. It 
may be desirable for this purpose to adopt the presumption provision 
on the casual relation between radiation disability and employment. 
Such a provision would state that if the workers employed where 
radioactive substances are used it shall be presumed in the absence 
of substantial evidence to the contrary that disability or death found 
attributable to the effects of radiation arose out of and in the course 
of his employment. 

A second suggestion considers another aspect of the measurement 
problem and the delayed manifestation of the injury. How do you 
apportion employer liability where the disabled worker might have 
been exposed in a number of different plants, perhaps in even different 
States? It may be unfair to charge compensation against only the 
last employer and administratively impractical to divide responsi- 
bility among earlier employers. Here it may be equitable to apply 
the second injury fund approach to assist the cost against the last 
employer. 

39806—59——17 
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The third suggestion is much broader and quite intriguing. Would 
it not be equitable to take into account that radiation may harm a 
worker even though there is no immediate observable effect? Com- 
pensation might be provided at the time of overexposure in recog- 
nition of the premature aging, shortened life delayed injury or genetic 
damage which may be suffered as effects. 

Why not have a uniform system to provide compensation for differ- 
ent dosages of radiation suffered in employment regardless of whether 
or not any ill effects are immediately apparent. These and other prob- 
lems and approaches require careful study. Several States have al- 
ready initiated studies of needed legislative changes and they are to 
be commended for doing so. At the Federal level the United States 
Department of Labor has also begun exploration of these problems 
in cooperation with other Gover nment agencies but the wheels are 
turning slowly. Even at this late date, for ‘example, no comprehensive 
examination has been made of the actual compensation treatment of 
the known or alleged cases of radiation injury. 

Surely such study should be undertaken by competent authorities. 
There have, of course, been substantial atomic energy operations for 
some years for military purposes and to some extent for peaceful devel- 
opment under Government auspices. These activities at major instal- 
lations generally have been accompanied by utmost concern for the 
safety of employees. Top-flight specialists have been employed and 
urged to develop and apply all necessary safety precautions. 

Protective devices have been given top priority. The cost has not 
been a compelling limiting factor. 

In short, with little incentive to skimp on protection for financial 
reasons, the result has been what appears to be a good safety record. 
But it is this very fact that the laudable record which harbors danger 
may lump into an unwarranted sense of security. Private civilian uses 
widen potential dangerous radioactive materials and equipment may be 
supervised by persons less familiar with the hazards. They be neither 
as alert to the hazards nor as competent to control them as the safety 
officials in major Government contract installations. 

Equally dangerous, they may be a less inclination to be supercautious 
in the interest of workmen if significant expenditures are required for 
maximum protection. 

Representative Price. Thank you very much, Mr. Kelly. 

Mr. Bates, on page 6 of your statement you indicate that the maxi- 
mum count of alpha contamination was increased from 500 to 4,000. 
You don’t indicate when that change took place. When did that take 
place ? 

Mr. Bares. This change took place—we were notified of this, and 
I might add this is the last meeting we have had in conjunction with 
contamination in the plant—we were notified of this in the early part 
of 1956. The exact month I cannot say for sure. 

Representative Price. In what way were you notified? Were you 
notified in the form of a bulletin explaining the reason for it? 

Mr. Bares. We had a meeting with the management officials in the 
presence of Dr. Henry who announced that as a result of their findings 
up to date they felt they could raise the plant tolerances from 500 to 
4,000. As I said, this took place in the early part of 1956. 
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Representative Price. In your testimony you referred at least once 
or twice to a grievance committee. Do you have a safety committee 
within your union organization / 

Mr. Bares. Yes, sir. We have a safety committee in the sense that 
we have three members of our union and three company officials who 
act as a company-union advisory safety committee. 

Representative Price. The latter would be a labor-management 
safety committee. 

Mr. Bares. The safety committee itself is a management function. 
We can make recommendations. 

Representative Price. Is it a labor-management committee ? 

Mr. Bares. Only in the advisory capacity. 

Representative Price. Do you have a separate safety committee 
within your union organization ? 

Mr. Bares. No, sir. 

Representative Price. I was wondering why you go through the 
grievance committee on the matter of safety rather than a safety com- 
mittee that might be established for that purpose. 

Mr. Bares. The safety committee that we have at K-25, in the Oak 
Ridge gaseous diffusion plant, acts only in an advisory committee 
capacity. If they make some recommendation to the safety depart- 
ment itself, then normally we will receive the answer either that the 
have complied with this recommendation or take the argument bac 
down to your supervisor and talk to him about it. 

Actually safety standards themselves as set up in the plant are 
done unilaterally by the company. 

Representative Price. As I understand your statement, you indi- 
cate that your experience through your union organization is that 
there is a nonuniformity of safety standards in the different plants 
operated by Carbide. Would there be any different standards at 
Paducah and Oak Ridge ? 

Mr. Bares. As I related in my testimony the Paducah plant and 
the Oak Ridge plant had the tolerances changed, I believe, at about 
the same time in early 1956. 

Representative Price. When you referred to nonuniformity, which 
plants were you referring to? 

Mr. Bares. In the comparison between the Oak Ridge and Paducah 
plants compared to the plants operated by other contractors, Dow 
Chemical Co. and so forth, at hosky Flats, the Fernald-Goodyear 
plant. These other plants are maintaining the 500 count per minute 
asthe maximum. We have raised ours to 4,000. 

Representative Price. Are there any other nonuniformity safety 
standards as far as radiation exposure is concerned, that you know of 
through your union activity ? 

Mr. Bares. Actually this would be in the form of our discussions in 
our various councils where the representatives from these plants 
meet at different times during the year and discuss these various 
problems in the plant as regards safety. 

We have had statements from the people at Rocky Flats in reg 


to visits from Oak Ridge and their visits to the Oak Ridge plant. 
To give you one example that I think can be substantiated by my fel- 
low worker, they have had people visiting the Rocky Flats plant. 


On these visits they run personal monitoring checks on the people 
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and find counts as high as 10,000 to 20,000 counts per minute on belts 
and pocketbooks. This is what these people from Rocky Flats tell 
us. We also have been told by the people at Rocky Flats that in 
decontaminating containers and cars they are not allowed to permit 
a car or container to go out after decontamination with a count higher 
than 250 counts per minute. 

Our plant tolerances are higher than that. As was indicated by 
the answers that we received on permitting people to wash up at 
the end of the workday they could easily be going home with quite 
a bit more. 

Representative Price. Aside from the one or two incidents that you 
indicated in your prepared statement in which you exchanged cor- 
respondence with the plant management on compensable time for 
showers and cleanup, has your employees’ union made any recom- 
mendations pertaining to safety regulations that have not been ac- 
ceptable to the plant management ? 

Mr. Bates. I have a whole folder of recommendations made through 
the advisory group of different concerns about safety in the plant. 

Representative Price. These involve radiation hazards? 

Mr. Bates. Yes, sir. I believe there is listed on the outside of 
this, of the 64 meetings that we have listed in this folder, in 24 of 
these, questions on radiation hazards were brought up before this 
group. In most instances we were referred to our supervisors in 
the plant to discuss these matters. We had been discussing these with 
our supervisors for 2 or 3 months prior to bringing it to the advisory 
safety group. 

Representative Prick. Were any of the recommendations con- 
tained in that folder eventually accepted ? 

Mr. Bares. There were some of these that involved radiation haz- 
ards that attempts were made to correct. I didn’t get into trying 
to dig out all of this information out of these safety meetings because 
of the time allotted. We were asked to try to confine our statements 
to 10 minutes. So I did not try to include all of this material that 
we have as a matter of record of the safety meetings that we have had. 

Representative Price. You mentioned in your statement that you 
have no protection under the workmen’s compensation law of the State. 
Does the main lack of protection direct itself to radiation injury that 
shows up at a later date? What type of injury are you referring 
to in this particular paragraph of your statement on page 2? 

Mr. Bares. I was referring to the possible radiation injuries or 
illnesses or sicknesses that might come from accumulations over a 
period of time where our State law provides only a year statute of 
limitations. 

Representative Price. You were not referring to an accident that 
showed itself immediately ? 

Mr. Barss. The accidents are pretty hard to tie down. 

Representative Price. In the second to last paragraph on page 1: 
“Experience in the plants where workers work has produced what we 
workers consider to be undesirable safety practices and procedure.” 

Have you covered most of those in your prepared statement that 
you eaheryened here, or were you thinking of others that you did not 
cover 
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Mr. Bares. Offhand I believe we covered in generalities most of 
the things we had in mind. 

Representative Price. In other words, you have in your prepared 
statement elaborated on what you were referring to in that paragraph? 

Mr. Bares. Yes, sir. 

Representative Price. Mr. Durham, do you have any questions? 

Representative DurHam. I have no questions, 

Are those recommendations a bulky piece of material ? 

Representative Price. Are you submitting the recommendations 
for committee consideration ? 

Mr. Bares. Sir, we have not made copies of this but for the com- 
mittee’s information we could make copies of it and submit it. 

Representative Price. Would you submit a copy for the commit- 
tee’s file? 

Mr. Bares. We would be happy to make up the copies of it and 
submit it for the committee. 

Representative Duruam. This is on radiation hazards entirely? 

Mr. Bares. Yes, sir. 

Representative Price. Mr. Van Zandt. 

Representative Van Zanpr. In your negotiations with manage- 
ment, have you asked for any protection against the hazards you 
describe ? 

Mr. Bares. Yes, sir; we have. We have asked for a more liberal 
interpretation of language we already had in the contract, feeling 
over a period of years that the hazards in the plant have been mini- 
mized to the point where we are losing a lot of the protection through 
the fact that we are forced to arbitrate issues and put up the question 
of radiation. To a man who has no more knowledge of it actually 
than we do. 

Representative Van Zanpr. What is the basis for minimizing the 
hazards? 

Mr. Bares. Sir? 

Representative Van Zanpr. What is the basis for minimizing the 
hazard mentioned in your statement a moment ago? 

Mr. Bares. The basis, in our opinion, of minimizing the hazards 
in radiation is the same principle that would apply to minimizing 
safety hazards in any other industry. Certainly to try to take pre- 
cautions to prevent undue accidents. 

Representative Van ZaNpr. Are you of the opinion we have enough 
information about this hazard to permit writing at the Federal level 
a statute designed to protect the worker to an extent that some would 
meet the satisfaction of you and your group? 

Mr. Bares. Whether you could legislate compensation that would 
be adequate or not, I would be assuming. However, I do think that 
on a Federal level the employees would certainly have more protec- 
tion than they could obtain as a result of having it on a State level 
and possibly have it in one State and not having it in another, peo- 
ple moving from one State to another and what State is responsible, 
and so forth. 

Representative Van Zanpr. Are you recommending now that we 
establish safeguards for the employees at a Federal level? 

Mr. Bates. Yes, sir. 

Representative Van ZaNnpr. That is all. 
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Representative Price. Thank you very much, Mr. Bates. 

The committee will stand in recess for about 5 or 10 minutes as we 
have a rolleall in the House, and it is necessary to answer that roll- 
call. We will return in about 10 minutes. 

( Brief recess. ) 

Representative Price. The committee will be in order. 

Mr. Bates, would you come around to the witness chair again. 

Mr. Bares. Yes, sir. 

Representative Prick. When the committee recessed to answer a 
rolleall in the House, Mr. Van Zandt was questioning. 

Representative Van Zanpr. Mr. Bates, are you satisfied with the 
safety precautions applied in plants where members of your union 
are employed ? 

Mr. Bares. The safety precautions, as I know them, sir, no, sir, 
we are not satisfied. 

Representative Van Zanpr. In other words, you think there can be 
an improvement in safety precautions? 

Mr. Bares. A very definite improvement, sir. 

Representative Van Zanpr. Does the AEC make annual inspec- 
tions of these plants to make certain the safety applications are 
adequate ? 

Mr. Bares. I have no knowledge of this, sir. 

Representative VAN Zanpr. What about the several States in which 
these plants are located? Do they send State representatives around 
to make inspections? 

Mr. Bares. Not tomy knowledge, sir. 

Representative VAN Zanpr. That is all, Mr. Chairman. 

Representative Price, Mr. Durham. 

Representative DurHam. Can you enumerate the accidents that 
have happened out there? You say you are not satisfied with the 
safety provisions. I assume it has been because of the fact that there 
have been some accidents. 

Mr. Bares. Sir, as I understand Mr. Van Zandt’s question, it was 
in reference to the safety precautions now being taken on the type 
of contamination that we are concerned with, that have alpha con- 
tamination, which may be accumulative over the years. We are con- 
cerned with what might result from our exposures now and what 
might show up later and getting some type of protection for that. 

Representative DurHam. Do you have any knowledge of the acci- 
dents that have happened out there because you do want conditions 
improved ? 

Mr. Bates. We have knowledge of one particular incident that 
comes to mind of one of the chemical operators involved in approxi- 
mately three spills. 

Representative Durnam. Is that the stainless drum accident? 

Mr. Bates. No, sir. This involved the spills in the plant. It is 
actually a spill involving conditioning gas where the employee was 
in the near vicinity of the spill. When he was first taken to the dis- 

ensary it was carried as occupational. On his second visit to the 
ospital it was refused as an occupational and carried as a nonoccu- 
pational. Therefore, the man at the present time is being discharged 
on a medical. It will be a nonoccupational actually It is a total 
and permanent disability. - Whether there was a connection, as I 
said before, is hard to tie down. Whether the spills that he was 
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involved in actually caused his condition or not I don’t think I am 
competent to say. 

Representative Durnam. What I am trying to determine is whether 
it is the individual’s fault when he is told to do certain things and 
fails to do so, and an accident happens. 

Did he create the spill or was the spill created accidentally? Are 
you familiar with the situation ? 

Mr. Bares. It was an accidental spill. 

Representative DurHam. That is all, Mr. Chairman. 

Representative Price. I think Mr. Durham was trying to get an 
answer as to whether or not you could cite any accidents that may 
have been caused in the differential in the permissible level that has 
concerned you, or whether it is just a fear possibility in the future 
there may be some danger. 

Mr. Bares. As we related in the testimony on this one particular 
incident of these people going for these medical rechecks, due to the 
lack of information provided as to use, it is hard for us to make a 
determination as to whether now there exists in the plant people who 
have been overexposed. 

Representative Price. Even now there is no certainty in your mind 
whether or not there have been any accidents due to this matter? 

Mr. Bares. No, sir. 

Representative Price. Are there any further questions ? 

If not, thank you very much, Mr. Bates. 

Mr. Bares. I would like to say that I appreciate very much the 
opportunity of being allowed to appear here this afternoon. 

Representative Price. We are glad to have you as a witness, and 
I hope that if you have any material that you want to submit for the 
attention of the committee, you will feel free to do. 

Mr. Bares. Thank you, sir. 

Representative Price. Or any elaboration on the statement you 
have made. 

Mr. Bates. Thank you. 

Representative Pricr. The next witness will be Dr. F. C. Henriques, 
Technical Operations, Inc., Burlington, Mass. 

Dr. Henriques and the succeeding witness, Mr. Black, will testify 
on industrial uses of isotopes which is an area for exploration. The 
emphasis so far has been on reactor hazards. 

We will now hear from the field of isotopes for a few minutes. 

Dr. Henriques, will you come around ? 


STATEMENT OF DR. F. C. HENRIQUES,’ PRESIDENT OF TECHNICAL 
OPERATIONS, INC. 


Dr. Henriqurs. Thank you, sir. 

Mr. Chairman and other members of the committee, I have been 
asked to summarize in 714 minutes what I want to say. 

Representative Price. We will not restrict you to 7144 minutes, 
Doctor. 


1Graduated with a bachelor’s degree in chemistry from the University of California at 
Berkeley, in 1937. Obtained doctorate at the University of Rochester in 1940. 

From 1940-44 he was a research associate in the chemistry department of Harvard 
University, and from 1944-46 was research associate in the Medical School of Harvard 
University. In 1946-47 he was a staff member of the radiation laboratory at the Uni- 
versity of California at Berkeley. In 1947 he joined Tracerlab, Inc., and became their 
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Dr. Henriques. Nevertheless, my comments are going to be along 
a more informal nature than you have heard heretofore. 

I have distributed to the committee an outline of some of my 
comments, entitled “Why Radioactive Isotopes Are Safe To Han- 
dle,” and I wish to make this part of the record. I have deliberately 
entitled it that way because they are safe to handle, provided you 
know what you are actually doing. 

I have had a fair amount of experience in this field since 1940. 
I guess I am getting to be one of the old men in the field now. 

Representative Pricer. Would you first tell us what Technical 
Operations, Inc.,is? What sort of organization is it ? 

he Henriques. Yes, sir. We are a research and development 
company of about 200 people with our headquarters in Burlington, 
Mass. We have a branch here in the District and a branch in Cali- 
fornia and a branch in Virginia. We do about $3 million worth 
of business a year in research and development and a portion of this 
is involved in radioactive isotopes. It is just one of the things we 
are doing as a company. 

Our endeavors are primarily in radioactive isotopes in the field 
of industrial radiographic equipment which we manufacture and 
have sold for us by the Picker X-ray Co. We have done other things 
in radioactive isotopes: Synthesis, self-luminous phosphorus, and 
previously, while I was with another company, I did thickness gage 
research and development work. 

We also do at Technical Operations what I call some tracer meth- 
odology which is using radioactive isotopes to try to find out what 
is going on by use of them as tracers. We still do a little bit of 
this. 

As far as radioactive synthesis is concerned and self-luminous 
phosphorus, we are no longer engaged in that activity. Not be- 
cause itis dangerous but because it is not economic. 

Representative Van Zanpr. Doctor, at this point will you give 
us some idea of the expansion of the radioisotope field. Has the 
demand increased and where is it coming from ? 

Dr. Henriques. You are talking about the fringe aspects? 

Representative Van Zanprt. Yes. 

Dr. Henriqurs. The demand is on the increase. It is not large. 
I think the two largest industrial equipments that contain radioactive 
isotopes are thickness gages, which I know a little bit about, but we 
are not involved in that; the other is industrial radiographic equip- 
ment which is a substitute for an X-ray machine. 

The thickness gages are ones that take a lot of radioactive strontium 
and krypton which are beta emitters. They do not emit any gamma 
rays. The major emphasis in that business is not the radioactivity. 
It is just a tiny source. Frankly, it is trivial in the cost of the whole 
instrument. ‘The most important thing is all of the allied electronic 
equipment. I would call these gages a piece of electronic equipment 
which happens to use for convenience a bit of radioactive isotope. 


technical director. During 1947 and 1948 he was also a research associate at the Harvard 
Medical School. During 1951 he was a special consultant to the U.S. Air Force. In 1951 
he was instrumental in organizing Technical Operations, and has been associated with 
the company ever since. 

Worked in such areas as the biological effects of radiation, radiochemistry, nuclear 
physics, and atomic weapons evaluation studies. 
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The same is almost true for industrial radiographic equipment. 
Our shields and big containers which make this equipment safe cost 
three or four times as much as the little radioactive pellet. To give 
you an idea as to the size of the business, we sell hundreds of thou- 
sands of dollars of industrial radiographic equipment. I deliber- 
ately have not given you the number and I would rather not. 

Representative Van Zanpr. That is a trade secret? 

Dr. Henriques. Yes. We use just a few men to make the radio- 
active pellets. I mean a few. A few is less than seven and more 
than three, that are involved in capsulization. 

Of course, this is sold to industry, and they must have an AEC 
license which means that they have to have some knowledge of how 
to actually use it. These licenses, unless you have a real need for 
the equipment, are hard to come by. My guess is that if there were 
no AKC licenses required—and don’t misunderstand me. I am not 
suggesting that—we would probably sell much more equipment. 

Representative Van Zanpr. The basis of my question, Doctor, is 
Dr. Libby’s enthusiasm for the utilization of isotopes. Every speech 
he makes, I truly enjoy reading. 

Dr. Henriques. I must admit that I do not subscribe to that from 
the hard facts of just plain economics. You have to make a profit. 
I just do not see it. Isaid I only know of two real industrial applica- 
tions and I have enumerated them—thickness gages and industrial 
radiographic equipment. 

Thickness gages is a multimillion dollar business a year, which is 
nothing in the economy of this great country. Industrial radiog- 
raphic equipment is a multihundred thousand dollar business a year 
and that is it. Maybe there are other applications. 

To get large uses of these things you have to get it accepted and 
used by the people. I do not know how you can do that today with 
the feelings there are with respect to radioactive isotopes. 

We have left the self-luminous phosphorous field and decided they 
are not economic because I can’t conceive of the AEC allowing you 
to have self-luminous phosphors in your home so when a friend drives 
up he can see your house numbers. 

You could not sell them because you could not get a license to sell 
them. This is a potentially large use. 

Representative Van Zanpt. What about the tracer field ? 

Dr. Henriques. That to me is a research field. Use in this re- 
search field is going up, but it is not alarge use. This is for research 
to learn things. That is not the kind of thing which brings about 
large uses of radioactive isotopes. There is no large use of radioactiv 
isotopes. 

Representative Van Zanpt. Have you given any thought to the use 
of radiation contained in atomic waste material for the isotope field ? 

Dr. Henriques. We have given some thought to it and we cannot 
come up with anything that is actually useful. 

Representative Van Zanpr. Youthink there is no source of material 
there for the isotope? 

Dr. Henriques. If there is a large one, I do not know where it is. 
That does not mean that there isn’t any. I am just not aware of it. 

Representative Price. You mean you have been looking for it and 
you have not found it ? 
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Dr. Henriques. That’s right. I do not know anyone else who has 
found it. After you have looked for 15 years and haven’t found 
something you start to get a bit discouraged. 

Getting back to the problem with respect to workmen’s compensa- 
tion, it is my opinion that under the present rules and regulations, 
I cannot conceive of an industry that is better policed than this par- 

ticular industry, at least as it affects those of us in the radioactive iso- 
tope applications industry which has such a tremendous record of 
real safety. 

As I have stated in my prepared statement the best evidence of that 
is in your own book. You just tally up the accidents in our field in 
1957-58. ‘There were 14 reported, and these are not really accidents. 
Most of these were people who did not even get a radiation exposure in 
excess of what they are allowed for a whole year. 

There was one which gave a minor burn. Some man here in the 
State of Massachusetts—and I suppose I should know the case but I 
don’t—reported that he got a thousand roentgens. It is perfectly ob- 
vious he did not because I understand he is still alive. It was a mis- 
take in the film badge. 

I do not know any other industry that has an accident record like 
this. Believe me, it has it because it is being policed. 

I have enumerated in my prepared statement the six various police 
actions for our own company. I will go into these in just a moment. 
They are very expensive indeed, both to me as a taxpayer and as far as 
our company is concerned. As long as all the companies have to do it, 
it does not make any difference because it uniformly raises the price of 
the equipment and it all comes out of the taxpayer's pocket sooner 
or later. 

First. off, we have Federal policing. You have to have an AEC 
license and this means there are certain rules and regulations which are 
in the Federal Register. These rules are set up so there can be no 
conceivable injury to anyone, provided they are followed. 

In my personal opinion, they are safe pr obably by a factor of 10. 

To make sure that a company like ours actually is enforcing these 
rules, AEC inspectors arrive from time to time unannounced. 

We had one about 4 days ago. He just came to our building, said 
“IT am here; show me what you are doing.” We did. He has real 
police action because he can recommend that our license be taken 
away. 

If you are in this kind of business, obviously, you want to keep your 
license. When peple like this come they always make suggestions. 
He would not be doing his job if he didn’t. Usually the company will 
go along with these suggestions. 

In time, if you have been working with him as long as we have, 
the suggestions become almost general bull sessions. There is just 
not much to suggest. You talk about it. Wouldn’t it be a little better 
if you did it thisway? Yes, it might, and such. 

I want to say something about the AEC men. The AEC men in 
general are excellent. They know their business. 

Representative Price. Do they make their inspection based on the 
terms of the license? It is compulsory for you to accept this inspec- 
tion ? 

Dr. Henriques. I presume it is. I am sure it is. 
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Representative Price. You have no right to refuse him admission ? 

Dr. Henriques. I guess we could and then they would say, “That’s 
fine, no more license.” I want to point out that I am talking about our 
company. We cooperate with these people. 

Representative Price. It would be a normal thing. Just for the 
sake of the record it is established under the terms of your license. 
I do not know that the law specifically sets up a Federal inspection 
system. 

Dr. Henriques. I do know of cases where they have threatened to 
take away licenses and this has brought about action very rapidly. 

Then, we have State policing. In our State, which is Massachusetts, 
we have routine, monthly visits. These people who come around are 
not as know ledgeable i in the field of atomic energy as those from the 
AEC. They come around and they check all of our radiation records, 
such as our film badges and our dosimeters. This they do monthly. 

Representative Price. Do they do this under ordinary State law 
having to do with plant inspection ? 

Dr. Henriques. Yes. Their rules and regulations are essentially 
identical to the Federal Government. I am very happy about that 
because we like working under one rule rather than two. 

Representative Van Zanpr. Would the doctor give us some infor- 
mation as to the background of these State inspectors? 

Dr. Henriqurs. The State inspectors that we have are people who 
are technically trained, college graduates. I believe our particular 
ones have had no real experience of w orking with radioactive isotopes. 
But they have taken courses, I am sure, and they have done a fair 
amount of actual reading on the subject. 

In my opinion, there is no substitute for real practical experience. 

Repr: esentative Van Zanpt. Do you find any time a State inspector 
ruling in conflict with the ruling of the AKC inspector ? 

Dr. Henriques. No, because the State looks at the records. Our 
records are always in order so we do not have any problem. 

When the AEC man comes in, he not only wants to see the records, 
he wants to see how we are actually doing things. If you are working 
under normal rules and regulations it is only : a real accident that is 
ever going to hurt you. What you are trying to do is to prevent this. 
This is the thing that he is interested in. 

The State man is interested in looking at the records to satisfy him- 
self that you are not violating the law and you have had no accidents. 

Representative Price. Are these State men who come in to make 
this type of inspection people who concentrate solely on radiation 
hazards or are they what might be termed as plant inspectors gen- 
erally used by States in inspecting facilities of your factories? 

Dr. Henriques. In Massachusetts I believe they exclusively deal 
with radioactivity. I cannot speak for any other State. 

Representative Van Zanpr. Before leaving the Federal and State 
policing, do you use the mails? 

Dr. Henriques. Pardon me? 

Representative VAN Zanpt. Do you use the U.S. mails? 

Dr. Henriques. Yes, but not for radioactive isotopes. We ship 
railway express, rail, motor, and airfright or freight. There are 
ICC rules and regulations which we obviously adhere to. 
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Representative Van ZAnpr. Do you find it difficult to live with the 
rules applying to the shipment of an isotope by railway express or 
freight ? 

Dr. Henriques. No. We have no problems with the ICC rules. 
Again, I want to point out that the reason why one sells—I am only 
talking about radiographic equipment—the reason we sell industrial 
radio graphic equipment is because in Government defense contracts 
they insist that certain welds be actually radiographed. 

This means the man must buy this equipment. Therefore, since 
he must buy it he has to buy it at almost any price. 

Representative Van Zanpt. What about the policing of an item you 
ship either by railway express or freight ? 

Dr. Henriques. The State. There are also Federal inspectors that 
do have geiger tube instruments that do police on occasion. We, at 
times, have done our policing. At one time we got a contaminated 
shipment—not seriously contaminated—from ARCO, Idaho, which 
is an AEC installation. 

We policed it ourselves at the freight station and found there was 
contamination on the outside. That was the first knowledge that 
there was activity on the outside. 

Representative Van Zanpt. The precaution you apply in the plant 
follows the item until it reaches the recipient who ordered it, is that 
correct ? 

Dr. Henriques. Yes. 

We have another kind of policing within the company and that is 
the insurance company. They don’t like to pay claims. I will be very 
happy to tell you about our insurance company. It is Liberty Mutual. 
I believe one of the men has testified before this committee. 

They are extremely progressive in this area. Our only arguments 
with them are about rates. They are interested as to what we do. 
They have a man that is assigned full time. He sees us quarterly 
and in addition any other time we make a substantial change in the 
way we handle our isotopes. Usually these changes are made because 
we think we can do it more simply or easier or cheaper or with less 
exposure and the insurance man wants to observe the changes. In 
his opinion, the first time you do something is the time you most likely 
have an accident. 

Representative Bares. Doctor, may I ask you a question about the 
form of insurance ? 

Does it only take into consideration the present and accidents that 
might occur now, or does it also take into consideration the contin- 
gencies of the future that might be the outgrowth of an accident or 
exposure today ? 

r. Henriques. This is workmen’s compensation. I should have 
done my homework real well and find out what the rules and regula- 
tions of workmen’s compensation are and what the time period is in 
the State of Massachusetts. I have the information in my bag if you 
are interested. Ido not have it on the tip of my tongue. 

Representative Bares. It is not something special ? 

Dr. Henriques. There are two kinds of insurance that a corporation 
uses. One is workmen’s compensation which involves the employee. 
The other is the type of insurance which is, if I sell something to you, 
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as the user, and you do something foolish and you are hurt on account 
of that, you can sue me. Therefore, we have insurance against that. 

Representative Bares. The question I was raising is whether or not 
an insurance company would consider themselves liable 10 or 15 years 
hence for something that might have been caused today, but which 
was undetected. Is there anything in the compensation laws to take 
care of that? 

Dr. Henriques. I don’t know. Do you mind if I speak about this 
fora moment? Iam sure the insurance company would take a strict 
legal position. I don’t know what the time period is in Massachu- 
setts—let me guess 3 years, although I may be wrong. If the man 
wanted to bring it to court there would have to be physical impair- 
ment within this time period. 

Representative Bares. The 3-year period from what? 

Dr. Henriques. If I have an accident today and more than 3 years 
from now something happens to me and it was caused by that acci- 
dent, I think there is no workmen’s compensation for this in Massa- 
chusetts. 

Representative Barres. We had a presumption like that on TB cases 
for World War I veterans. I was wondering what would take care 
of a situation that might develop 10 or 15 years from now. 

Dr. Henriques. There is nothing in the law, but there is nothing 
in the law for any other industry either. 

Representative Barres. Do you have any recommendations in this 
particular field with respect to that problem ? 

Dr. Henriques. Yes. My recommendation is this: Provide for 
the kind of irradiation which could significantly affect someone on 
a statistical basis. This amount of radiation is in the hundreds of 
roentgens—that is, we are talking orders of magnitude higher than 
permissible doses. 

I think one could say basically if someone got an exposure of 400 
or 500 roentgens, which might cause death, or 300 roentgens, which 
would make him ill, that you could set up a system where one could 
be taken care of for injuries that appear at a later date. 

What I am trying to say is if you are talking about an accident 
that gives a man overtolerance of 10 or 15 roentgens or so, there is 
no way in God’s green earth to ever determine at a later time that 
he got cancer on account of that exposure. 

Representative Bares. I just turned over to the committee today 
a letter I received from a constituent of mine who has two deformed 
children and who had some association with atomic energy develop- 
ment. He feels that the deformity in the children is an outgrowth 
of his working with the atomic energy pile. 

Dr. Henriques. I presume that we are all aware of the fact that 
2 percent of the children born have some deformity. 

Representative Bares. But when you take on a particular case it 
takes on a different aspect. He had two out of two. He feels that 
he has a justified claim. I would suspect that as time goes on, even 
though it might not be a direct cause, we are going to have an awful 
lot of these claims. 

Representative Van Zanpr. Doctor, in your opinion, do you feel 
the workmen’s compensation laws you have in the Commonwealth of 
Massachusetts, together with the insurance you are able to buy, are 
both adequate to meet your problem at the present time? 
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Dr. Henriques. If you are speaking from the point of view of the 
corporation the answer is obviously yes. From the point of view of 
the employee there is this never-never land of what do you do about 
something that might h: appen today that may affect me 15 years from 
now which is the same question you brought up, Congressman Bates. 

This is probably true in many industries. It is just the fact that 
we have this tremendous spotlight on this particular industry that is 
causing all the problems. 

Representative Van Zanpt. Do you say they are adequate based 
on the knowledge we have at the present time of radiation as a hazard ? 

Dr. Henriques. Yes. 

Representative Van Zanpr. And as we gain more experience nat- 
urally there will have to be revisions ? 

Dr. Henriques. Yes. I think there is an excellent chance that the 
tolerance doses are going up as we gain more experience. I think 
we have hit rock bottom. I think we are being very conservative 
now. 

Representative Van Zanpr. Thank you. 

Representative Price. Dr. Henriques, could you say positively that 
all types of radiation injury that you could think of are adequately 
covered in the workmen’s compensation laws on the books today ? 

Dr. Henriquets. I do not know what people think of as adequate. 
That I might get cancer? 

Representative Price. I do not know. That is what we are trying 
to get at in this hearing. That is why we are having witnesses here 
to testify of what they think could possibly happen ‘and whether or 
not the existing laws might be adequate to cover possible radiation 
injuries. 

We are seeking information. 

Dr. Henriques. Yes. Of course, as you recognize from talking 
to many people who have been here, this is a very difficult problem. 
I think, again, if we want to put a limit at some very high dose, 
which is much higher than these maximum permissible doses which 
have big safety factors in them—the order of hundreds of roentgens— 
and say we want to work out an equitable system and a man has ¢ 

real accident and gets exposed to 250 roentgens, which might impair 
him and if the impairment indeed shows up, that he should be com- 
pensated. I think that is an equitable thing. 

Representative Price. The purpose of this hearing is to first of all, 
get some idea of what the conceivable possible radiation hazards are 
in the whole broad area—to get that by talking with people who are 
experienced and working with the problem for the last 14 or 15 years 
and going back further than that, the people who work day by day 
in the plants, the ones who manage the plants, the ones who are in 
research— y Vv get s idea whether or not these 
possible types of injuries are fully and adequately covered under the 
existing workmen’s compensation law or whether many of them might 
be left out of the concept of the compensation laws as they exist 
today. 

Dr. Henriques. In order to change the compensation laws to take 
care of the possibility that because I work with radioactivity that 
I have one chance in a thousand of having a greater chance of getting 
cancer, we have to change our whole philosophy for all kinds of 


industry. 
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What about the coal tar industry which involve carcinogenic com- 
pounds which enhances the chances of someone getting cancer. 
Should that be taken into account? Why is that “different from 
radioactivity 4 What about all the new drugs that are being made 
that may be harmful to one’s system 15 years from now? Why is 
this different than that? 

What about the man who works on the outside who has a propensity 
toward heart disease? I think any medical man will tell you if you 
have a propensity for heart disease and if you do hard, outdoor labor 
you may contract heart disease more rapidly. Is that to be covered 
by workmen’s compensation ? 

Representative Price. These are the things we are trying to deter- 
mine in this type of hearing. 

Dr. Henriques. In my opinion, they should not. 


Representative ‘Duruam. You do realize there are hazards in the 
field of handling radiation ? 


Dr. Henriques. Yes. 

Representative Dunnam. We are talking primarily of radioisotopes. 

Dr. Henriques. Yes, there are hazards. Fortunately, we have 
such easy means of monitoring radioactivity that the number of 
accidents, as the record shows, are extremely rare. You are talking 
about less than 10 people who have had any real accidents in the whole 
country in the last 10 years. 

Representative Price. We are just getting into this business. As 
the years go by there will be greater use of “the radioisotopes. It is 
time that we try to get some basic answers to the questions so we don’t 
get too far off the ‘beam before we try to correct the situations that 
might be growing as the industry is growing. 

Representative Durnam. In other words, Doctor, we have been 
going to school here for 10 years or more in this problem from one 
field to the other. We come to you scientific people who have the 
knowledge in order to formulate plans to keep this thing in a position 
where we can develop it for uséfal purposes and also that it is safe, 
realizing that there are hazards connected with it. 

That applies across the board. It is not just radioisotopes. I have 
sat here now since 1946 and it has been a great pleasure for me to do it. 
I came to Congress as a layman. The background I had was in 
science but I did not pretend to know about this problem. 

So, when we have to protect the people we have to depend to a 
large extent on you nl pt so that we can formulate our plans in the 
development of this for useful purposes. 

Dr. Henriques. I think the best advice I can give, which is my 
personal opinion, is that one has to look upon ace idents as cases where 
a worker gets hundreds of roentgens, not the order of three roentgens 
in 13 woeks, which happens to be the maximum permissible dose. 

That is not an accident. It has nothing to do with accidents. There- 
fore, I think the problem is really a lot simpler. I think from the 
point of view of economics if one makes a decision that an accident 
is an accident when a man receives a dose of hundreds of roentgens, 
these cases are so few that from the point of view of economics it 
doesn’t make any difference what we really award. 

I don’t know whether I am making myself clear. 
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Representative DurHam. You have a great knowledge and back- 
ground in this field, Doctor, and I am sure you are running your plant 
safely. On the other hand, you don’t object to the Government con- 
trol, [ think we have to keep it in hand until we get into a position 
where we feel it is safe for everybody to work out his own problems in 
private enterprise and manufacturing plants such as you are operating. 

Dr. Henriques. I agree that we must have control. I have no ob- 
jection to any of this control. I believe most of the people in this in- 
dustry have no real objection to control. 

Representative DurHam. As a businessman for 30 years or more, 
IT realize the difficulties of trying to operate under some of the regula- 
tions. I used to look on the wall and see the wall plastered with about 
25 licenses to operate a business. It didn’t make you feel very good, 
but in the interest of safety and everything, we have not only done 
but have accepted the responsibility. 

Dr. Henriques. I still stand by my original statement. This is the 
best policed field in all industry. There is no doubt about that. 

Representative Price. Doctor, be assured that the committee feels 
that the experience which you are recounting here in the field of radio- 
isotopes is very helpful to the committee. 

As I read your statement, you feel in the field of isotope handling, 
isa relatively safe area. 

Dr. Henriques. So long as one abides by the rules and regulations. 

Representative Price. Which are already set down ? 

Dr. Henriques. Yes, sir. 

Representative Pricr. Would you proceed ? 

Dr. Henriques. I think in answering the questions I pretty much 
have brought out all of my main points. I would like to point out one 
thing out. I don’t know if it is part of the hearing. I don’t know if 
_ — are interested in the rates that insurance companies charge 

or this. 

Representative Van Zanpr. That was my next question. 

Representative Pricr. That would be very interesting to most of us 
on the committee. 

Dr. Henriques. I think you can see from the records over the period 
of 2 years there have been no accidents on which they have paid out, 
except trivial amounts. This pertains to the radioisotope application. 
The premium for radioactive work for us is of the order of $4 per $100 
payroll for radiation workers. That is a very high premium. 

To give you an example, clerical office employees are 9 cents per 
$100 payroll. Instrument manufacturers, which is the rest of our 
classification, is the order of 65 cents per $100 payroll. 

They put radiation, in spite of all these controls and the fact that 
they have not paid any money out, in the same class as the construction 
industry, which is a high accident industry. People who work in con- 
crete construction in connection with bridges and culverts. This is 
a real dangerous industry with a lot of accidents. 

They state that the reason they have to do this is because they have 
no experience for the radioisotope industry. I state that they have had 
lots of experience now since 1940. Perhaps if we have to have Fed- 
eral legislation in order to police us, perhaps in this particular situa- 
tion we need Federal legislation to police the insurance companies. 

Representative Price. I am sure there will be some adjustment in 
your premium if there are any insurance people here. 
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Dr. Henriques. We left one insurance company because they said 
this rate should apply to all of us even if they have nothing to do with 
radioactivity. 

Representative Van Zanvr. Did you say 9 cents for clerical em- 
ployees? 

Dr. Henriques. Yes, but our main rate is an instrument company 
rate. Usually only a trivial accident occurs. It is a man who burns 
himself with a soldering iron or something falls on his foot. These 
happen from time to time. You cannot work with a soldering iron 
every day without burning yourself sometime. This rate runs about 
65 cents per $100 payroll. 

Our rate is $4 for the radiation people. To give you an idea, 41 
percent of our premium for workmen’s compensation is only 7 percent 
of our payroll. Yet, it has a safer record, a much safer record not 
only with us but with every other company, than the experience with 
strictly electronics companies. 

The reason why it has this safe record is on account of all this 
policing. Perhaps the most important reason for this is the fact 
that at least in our industry the workers themselves are few, they have 
a high esprit de corps, and they are interested in what they are doing. 

They are intelligent, and they are alert. They are really inter- 
ested in their own welfare and safety, and they just do not do foolish 
things. That does not mean there is not going to be an accident some 
day. 

Representative Price. You may proceed with your statement, Doc- 
tor. 

Dr. Henriqurs. This terminates my statement. 

Representative Price. Thank you very much, Doctor. 

Representative Durnam. Doctor, you do have an appeal on the 
rates where you feel they are unconscionable to your own State ? 

Dr. HENRIQUES. Yes, I know. We took that path 2 years ago and 
came to the opinion that the only thing that we would make wealthy 
would be our attorneys. 

Representative Bares. Doctor, do you believe that you are over- 

oliced now or we should continue about the same amount until we 
Gar more about this ? 

Dr. Henriques. I do not object to the policing. I will tell you one 
thing. The maximum permissible doses have been reduced to a point 
that if they go down much lower it will literally force us out of busi- 
ness or the equipment prices are going to go up by a factor of 10. 

The only reason why we can operate right now without price in- 
creases is because the same rules and regulations are unchanged for 
people over 30. As it happens we do not use people under 30 for this 
kind of work. We can no longer afford to use people of, say, 20 years 
of age because we are allowed only five rems per year for them and 
that is not enough. 

Representative Price. Do you have the same permissible dosage as 
the reactor people? 

Dr. Henriquss. Yes. 

Representative Price. Do you have any comment to make on that? 

Dr. Henriques. My only comment is what I just said. If you are 
interested I would be very happy to tell you what our radiation rec- 
ords show for exposure. 

39806—59—-18 
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Representative Pricer. Would that indicate that in your field of en- 
deavor you work pretty close to the permissible level ? 

Dr. Henriques. No. We work at about half. We have three em- 
ployees who receive no more than eight roentgens per year. The 
maximum permissible dose is 12, but you are really allowed 15. We 
have about 10 others that receive maybe one or two roentgens per 
year. 

If we had to use people who could only take five rems per year, 
which is the younger people, we would have a lot of trouble con- 
ducting our business. 

Representati ive Price. Are there any further questions? 

If not, thank you very much, Doctor. 

Dr. Henriques. Thank you, sir. 

(The prepared statement of Dr. Henriques follows :) 


Wry RADIOACTIVE ISOTOPES ARE SAFE To HANDLE 
(By Dr. F. C. Henriques, president, Technical Operations, Inc.) 


My experience in the use of radioactive isotopes dates from 1940, and has been 
with universities, medical schools, hospitals, and industry; as an individual 
laboratory worker, as a group leader, and in an administrative capacity re 
sponsible for overall technical direction. These experiences include tracer 
methodology, synthesis of radioactive compounds, self-luminous phosphors, 
thickness gages, and industrial radiographic equipment. 

Under the present rules and regulations, it is difficult to imagine an industry 
that is better policed and has such a tremendous record of safety. That this 
is so, is perhaps best evidenced by the data which has been prepared for this Joint 
Committee, entitled “Selected Materials on Employee Radiation Hazards and 
Workmen’s Compensation.” 

Let me enumerate radioisotope policing practices, as practiced in the State of 
Massachusetts by an industrial concern which, in part, engages in this kind 
of work. 

FEDERAL POLICING 


An AEC license is required, and this automatically invokes certain rules and 


regulations which, if followed, can result in no conceivable injury to any worker. 
AEC inspectors arrive from time to time unannounced. 


STATE POLICING 
We have State policing which involves routine monthly visits to check our 


radiation records. State rules and regulations are essentially identical to those 
of the Federal Government. 


INSURANCE COMPANY POLICING 


A technically trained representative of the insurance company which handles 
our workmen’s compensation visits our plant approximately quarterly, and at 
all other times that a substantial change is to be made in our handling of radio- 
active isotopes. 


INTERNAL POLICING 


Health physics officer who is knowledgeable in the field of radioactivity and 
who, by reporting directly to our executive vice president, is independent of 
the groups working with radioactive isotopes. 


EXTERNAL POLICING 


Health physicist consultant who works with our health physics officer and 
makes his own independent survey from time to time, by observing our em- 
ployees who handle radioactive isotopes. 
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SELF-POLICING 


The workers themselves are provided with detection equipment such as auto- 
matie radiation level alarms, gamma alarms, self-reading dosimeters, rate 
meters, etc. The men working in this field are intelligent and alert individuals 
who are truly interested in their own safety and welfare. 

To summarize, the reason why radioactive isotopes are fundamentally safe 
to handle by knowledgeable individuals is because they can be readily detected 
by means of instrumentation. In fact, the amount of radioactivity in the wrist 
watch which I am wearing will make a geiger counter instrument roar. This 
is not so with many other types of hazardous materials such as cyanide, which 
in lethal quantities can be tasteless, and carbon monoxide, which is odorless. 

This means that perhaps the greatest occupational hazard in dealing with 
isotopes is the chance of a heavy lead shield dropping on one’s foot. 


Representative Price. The next and final witness this afternoon is 
Mr. James Black, Esso Research & Engineering Co. of Linden, N.J. 


STATEMENT OF JAMES BLACK,’ ESSO RESEARCH & ENGINEERING 
CO., LINDEN, N.J. 


Mr. Brack. Thank you, sir. 


Mr. Price and members of the committee, I have a short statement 
of prepared testimony which I will read first. This has to do with 
the procedures adopted to insure the safe handling of radioisotopes 
at the Esso Research & Engineering Co. 

Since I have no experience in the field of workmen’s compensation, 
I am unable to contribute any direct information relative to that phase 
of the hearing. At Esso Research we have had extensive experience 
in the handling of tracer quantities as well as massive amounts of 
radioactive isotopes with complete safety to the personnel involved. 

We feel that safety in such work depends principally upon first, 
providing the proper training and information for the persons doing 
the work; secondly, providing the proper equipment for safe opera- 
tions; thirdly, selecting the proper individuals for the job. Each of 
these ‘points deserves some elaboration. 

At each of the operating divisions in the Esso Research & Engineer- 
ing Co. the handling of isotopes in multicurie amounts is in the hands 
of individuals who have had formal AEC or college courses in radio- 
isotope techniques or who have had extensive on- “the- job experience. 
These individuals assist in the training and supervision of personnel 
who intend to use radioisotopes in their work at lower activity levels. 
The work of each division of the company is under the close scrutiny 
of a radiological safety officer who has had extensive experience. 

Equally important as training and experience is provision of the 
equipment necessary for carrying out a given project with safety. 


Of primary importance in this regard is personnel monitoring 
equipment. 


1The association of Dr. James F. Black with the nuclear field dates back to under- 
graduate research on exchange reactions with radioactive sulfur conducted at the Univer- 
sity of California at Berkeley from which he graduated with a B.S. degree in chemistry in 
1940. Subsequent to this, he performed graduate research with radioactive hydrogen at 
Princeton University where he qualified for his Ph. D. degree in 1943. Later that year, he 
joined the Esso Research organization and over the following 10-year period developed a 
broad experience in studies on catalysis, polymerization, infrared spectrometry, Raman 
spectrometry and petroleum prospecting. 

Since 1955, he has been in charge of radiation research in the products research divi- 
sion of the Esso Research & Engineering Co. In addition to this responsibility, he is eur- 
rently chairman of the radioisotopes committee of the Esso Research & Engineering Co. 
and vice chairman of the New Jersey State Commission on Radiation Protection. He is a 
member of the American Chemical Society, the American Nuclear Society, and the Nuclear 
Engineering Division of the American Institute of Chemical Engineers, 
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At Esso, men working with or near sources of radiation are required 
to wear a film badge plus at least one and preferably two direct read- 
ing pocket dosimeters. The pocket dosimeters give the worker an 
immediate indication as to whether he is receiving radiation and the 
film badges provide an independent outside check on the amount of 
radiation to which the worker has been exposed. 

Over the past 5 years the largest cumulative exposure received by 
a single individual is only 290 milliroentgens, about 1 percent of the 
dose which the recent stringent requirements of the International 
Commission on Radiological Protection would permit him to receive 
during this period. 

Equipment for measuring radiation intensities and for detecting 
the presence of radioactive contamination is equally important for 
safe radioisotope work. This equipment should be used before, dur- 
ing, and at the end of any activity involving radioisotopes. 

At the Esso Research Canter radioisotope shipments are received 
and opened in a central radioisotope laboratory and are handled 
therein until they have been diluted sufficiently for safe handling 
under controlled conditions at other locations. 

This laboratory is completely equipped with the best devices for 
handling up to several curies of most isotopes. Radioactive wastes 
are placed in special disposal cans which are removed by an AEC 
licensed disposal service. 

It is not practical to rely solely on the judgment and experience 
of the assigned workers for safety in Esso’s radiation laboratory in 
Linden, N. J., which contains about 16,000 curies of radioactive cobalt 
divided among five separate sources. In this facility safety is insured 
by electrical and echanieal interlock systems which make it impos- 
sible for an individual to expose himself to radiation. 

The most important control over the safety of radioisotope work 
in any organization is selection of competent personnel for work with 
radiation sources. At Esso Research all persons working with radio- 
isotopes and ionizing radiation must receive authorization from the 
Radioisotopes Committee. 

This committee, which is sanctioned by the AEC, consists of mem- 
bers of the medical department, the medical research division, the 
central safety committee, and the radiological safety officers of the 
divisions of Esso Research actually conducting experimental work 
with radioactive materials. 

In addition to carefully investigating all authorization applications, 
the committee conducts surprise inspections of areas where radioiso- 
tope work is in progress to determine that the authorized individuals 
are operating in a safe manner. 

Radioisotopes are very versatile and valuable research tools. By 
using the precautions I have described we have been able to make 
excellent use of these powerful tools with perfect safety. 

Representative Price. I think that is a good statement, Mr. Black. 
I am interested in the fact that you recognize some of the hazards 
involved to the extent that you set up within your own organization a 
radioisotope committee. I believe that is a good, sound practice. 

Do they have the final word in all the precautionary steps you take 
in handling your radioisotope work? 

Mr. Brack. Yes. In the first place, they have the authority to ap- 
prove any work done in the company. This means that a written 
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description of the proposed work must be submitted and be approved 
before the work can proceed. 

Representative Pricr. How extensive is your work in radioiso- 
topes ? 

{r. Brack. We have two types of activity underway. One is the 
work in radiation which refers to our 16,000 curie cobalt-60 source. 
There we have about two or three people engaged in activities within 
the laboratory. 

Outside of that we have our tracer work and this involves a wide 
variety of isotopes but at much lower levels of activity. I think our 
most useful isotope is radioactive hydrogen or tritium and that is 
handled occasionally in amounts of several curies. 

The next most useful isotope would be radioactive carbon, since 
as a petroleum company we are dealing with hydrocarbons and this 
is usually handled at levels of a few millicuries or even less. 

We also use activated machine parts for wear studies. We con- 
duct work with iodine-132 which is a very short half life form of 
iodine which you can obtain from Brookhaven and here we handle up 
to a hundred millicuries at a time. We have several sealed cobalt—60 
sources ranging up to a maximum of 8.4 curies which we use for density 
measurements, thickness gaging and other similar studies. 

We handle radioactive sulfur, radioactive phosphorus in milli- 
curie amounts. I think that gives you an idea of the type of work 
we do. 

Representative Price. I notice that you place the emphasis on the 
safety factors of your work on radioisotopes on a most careful selec- 
tion of the individual personnel. 

Mr. Biack. Yes. 

Representative Price. What type of person usually receives the 
assignment for safety work within your organization ? 

Mr. Brack. You do not mean the man doing the experiment? 

Representative Price. I mean the man who would be in charge 
of radiation safety programs in your organization. 

Mr. Brack. The man responsible in each of the operating divi- 
sions is the radiological safety officer. He is an individual who 
would usually have had formal training with isotopes either in col- 
lege or at an AEC-sponsored course or one of the courses given by 
an industrial consulting company. He would always have had at 
least 2 years’ experience and usually more in handling radioisotopes 
of various types. 

Representative Price. Mr. Durham? 

Representative Durnam. How do your safety personnel compare 
with the actual working personnel in numbers? I was thinking about 
getting into this business. You are going to have a burden from the 
safety control aspect because you have to hire that personnel as well 
as the personnel who would do the actual work in radioisotopes. 
Could you give us some comparison in your operation? 

Mr. Brack. Our safety personnel 

Representative DurHam. Would it run 1 to 4, or 1 to 5, or 1 to 10? 

Mr. Buiack. We have 4 radiological safety officers, and actually 
we have 25 people working so we would have 1 to 6. 

Representative DurHAam. You have six men working and one super- 
vising the safety aspect ? 
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Mr. Buack. Yes. 

Representative DurHAam. Was this committee set up at your insist- 
ence ¢ 

Mr. Buack. No. This safety committee was set up at the time we 
obtained a broad license for handling isotopes. A committee of this 
type is required for what the AEC terms a broad license. This per- 
mits the committee itself to authorize the use of isotopes in the com- 
pany up to certain specified levels. 

Representative Durnam. It has to be done under the rules and 
regulations of the AEC? 

Mr. Brack. That’s correct. 

Representative Price. Thank you very much, Mr. Black. We ap- 
preciate very much having your testimony. 

Mr. Brack. Thank you, sir. 

Representative Price. The committee will stand in recess until to- 
morrow morning at 10 o’clock, and we will meet in the same room 
tomorrow. 

The first witness will be Mr. Price, Director of the Licensing and 
Regulations Division of the Atomic Energy Commission. 

(Whereupon, at 4 p.m., Wednesday, March 11, 1959, the hearing 
was recessed, to be reconvened at 10 a.m., Thursday, March 12, 1959.) 
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EMPLOYEE RADIATION HAZARDS AND WORKMEN’S 
COMPENSATION 


THURSDAY, MARCH 12, 1959 


CONGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON RESEARCH AND DEVELOPMENT, 
JornT CoMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to recess in room 356, 
Old House Office Building, Hon. Melvin Price (chairman of the sub- 
committee) presiding. 

Present : Suasamneiien Price, Hosmer, and Van Zandt. 

Also present : David R. Toll, staff counsel, G. Edwin Brown, Jr., and 
Thomas Foley, professional staff members, and Alfred C. Blackman, 
consultant, Joint Committee on Atomic Energy. 

Representative Pricer. The committee will be in order. 

This is the third day of public hearings by the Subcommittee on 
Research and Development on Employee Radiation Hazards and 
Workmen’s Compensation. 

This morning we will begin discussion of current Federal, State, 
and private activities with regard to prevention of radiation accidents 
to employees. 

Our first witness will be Mr. Harold L. Price, Director of the 
Licensing and Regulation Division of the AEC, who will discuss and 
describe the Commission’s regulatory activity. 

You may proceed. 


STATEMENT OF HAROLD L. PRICE,’ DIRECTOR, LICENSING AND 
REGULATION DIVISION, ATOMIC ENERGY COMMISSION 


Mr. Price. Mr. Chairman, I have a brief statement, copies of which 
I believe have been furnished to the committee, and with your permis- 
sion I will read it. 

Representative Price. You may proceed. 

Mr. Price. This statement deals with the subject of radiation pro- 
tection in the Atomic Energy Commission licensing program. 

Under the Atomic Energy Act of 1954, as amended, the Atomic 
Energy Commission is responsible for regulating atomic energy activ- 
ities so as to promote the common defense and security of the Nation 


2 Born Luray, Va., July 3, 1906; A.B. and LL.B. degrees, University of Virginia; began 
ractice of law at Roanoke, Va.; served with the Department of Agriculture and the War 
-roduction Board; became associated with the Atomic Energy Commission as Assistant 

General Counsel at Oak Ridge in 1947; became Deputy General Counsel of the Commis- 
sion in 1951; Special Assistant to the General Manager of the Commission for Licensing 


in 1954; Director, Division of Civilian Application 1955-57; Director, Division of Licens- 
ing and Regulation since December 1957. 
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and to protect the health and safety of the public. In order to dis- 
charge this important responsibility, the Commission has developed 
and put into effect basic regulations governing the construction and 
operation of reactors and other nuclear facilities and the possession, 
use, and transfer of source, byproduct, and special nuclear materials. 

These regulations specify that no person within the United States 
shall transfer, acquire, own, possess, or use any production or utili- 
zation facility or any source, byproduct or special nuclear material 
except as authorized by a license issued by the Commission. They 
prescribe the procedures for applying for a license, the standards for 
issuance of licenses, and the terms and conditions which are a part of 
each license. The general requirements for approval of an applica- 
tion for a license are— 

(a) The use of the material is for a purpose authorized by the 
Atomic Energy Act of 1954, as amended. 

(6) The applicant is qualified by training and experience to 
use the material for the purpose requested in such a manner as to 
protect health and minimize danger to life and wake. erty. 

(c) The applicant’s proposed equipment and facilities are ade- 
quate to protect health and minimize danger to life and property. 

(d) The applicant’s proposed operating procedures designed to 
protect health and minimize danger to life and property are ade- 
quate. Each licensee is required { to confine his possession and use 
of licensed material to the location and purpose authorized in the 
license, and he may transfer the material only to other licensees 
authorized to receive it. 

Before the Commission will issue a license, it must be satisfied from 
the information included in the license application, that the applicant 
will be able to comply with all applicable regulations including part 
20, “Standards for Protection Against Radiation,” and appropriate 
conditions to be included in the license. The applicant’s proposed use 
of the material is evaluated by the Commission’s technical staff to 
determine that the conditions of use will not be inimical to the health 
and safety of the public or of the licensee’s employees. 

While, as stated above, the Commission’s regulations are designed to 
protect against radiological hazards to employees of licensees as well 
as the public generally, the regulations do not deal with the legal rem- 
edies which may be available to persons who may have been ‘acciden- 

tally injured. 

Standards for Protection Against Radiation: 10 CFR, part 20, 
“Standards for Protection Against Radiation,” is the Comznission’s 
basic regulation dealing with radiation protection. It applies to 
all licensees and prescribes the standards and requirements for pro- 
tecting the licensee’s employees and the public generally against radi- 
ation ‘hazards. The regulation establishes technical standards on 
maximum radiation doses which individuals may receive, maximum 
concentration values for the discharge of radioactivity into air and 
water, and permissible methods and concentrations for the disposal 
of radioactive waste. In addition to these technical standards, the 
regulation establishes certain precautionary requirements such as 
personnel monitoring; posting of areas and containers where radi- 
ation or radioactive material exist; radiation surveying; record- 
keeping; storage of radioactive material ; instruction of personnel ; 
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and reporting of radiation overexposures, accidents, and loss or theft 
of licensed material. 

External radiation exposure, that is, from sources of radiation out- 
side of the body, is controlled in the regulation by establishing limits 
on the amount of radiation exposure a worker may receive over speci- 
fied periods of time. Persons under 18 years of age are limited to 
one-tenth of this limit. To determine that the exposure limits are not 
being exceeded, licensees must provide personnel monitoring, such as 
film badges and pocket dosimeters, to each employee who is likely to 
receive more than 25 percent of the permissible exposure, and must 
keep records of the results of such monitoring for each individual. 

Since the monitoring data are available only after exposure has 
occurred, the licensee, as part of his operating procedures, 1s required 
to conduct radiation surveys to determine levels of radiation and the 
presence of radioactive contamination. 

This information is necessary in order to apply the principles of 
time, distance, and shielding to maintain the radiation exposure of 
employees within the limits of the regulation. In areas where an em- 
ployee’s exposure may exceed the permissible level in a short period of 
time, an interlock mechanism is required which will either cause the 
radiation level to be reduced or will activate a warning alarm to alert 
persons entering or already within the area. 

This is primarily applicable with respect to higher energy sources. 

Internal radiation exposure, that is, from sources of radiation 
within the body, is controlled by the regulation by limiting the con- 
centration of radioactive material in air which employees may breathe 
and water they may drink. Again, to assure compliance with these 
limits, the licensee is required to conduct surveys to determine the 
airborne radioactivity and concentrations of radioactive material in 
water in cases where it is likely employees may be exposed to the 
concentrations of radioactivity specified. In cases where exposure of 
employees to airborne radioactivity is likely, it may be necessary for 
the licensee to provide for appropriate bioassay analyses to determine 
the presence of radioactive material inside the body and thus the de- 
gree of internal radiation exposure. 

There are also a number of other precautionary requirements estab- 
lished by this regulation for the protection of employees. Rooms or 
areas where radioactive material is located and individual containers 
of radioactive material must be labeled to indicate the presence of 
such material. 

Areas where radiation levels and airborne radioactivity exist in ex- 
cess of specified values must be posted with radiation caution signs. 
The type of sign or label to be used is specified in the regulation. 
Radiation workers are required to be instructed in the hazards of ex- 
cessive radiation exposure and in the necessary precautions or pro- 
cedures to be followed in limiting exposure. 

Records must be kept by the licensee of the receipt, transfer, and 
disposal of licensed material, of all radiation surveys conducted and 
of radiation doses received by each of his employees subject to per- 
sonnel monitoring. 

Finally, under the regulation, the licensee must report to the Com- 
mission the loss or theft of licensed material and the occurrence of 
serious accidents involving licensed material. 
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The reporting requirement specifies immediate, 24-hour or 30-day 
notification depending upon the seriousness of the accident. The type 
of accidents which must be reported to the Commission are those 
which involve overexposure of persons to radiation, release of radio- 
active materials in excess of that permitted by the regulation, the loss 
of operating time of a facility, and damage to property in excess of 
certain amounts. 

The purpose of the reporting requirements is to provide timely no- 
tice to the Commission of serious incidents involving licensed: mate- 
rial so that the Commission can assure that appropriate steps are 
taken to protect against radiation hazards. 

In the use of special nuclear material, depending upon the type of 
material, amount, form, and degree of enrichment, the potential 
hazard of accidental criticality must also be considered. In addition 
to the extensive controls the licensee must establish to avoid condi- 
tions under which accidental criticality might occur, the regulation on 
licensing of special nuclear material (10 CFR, pt. 70), requires that 
each licensee authorized to possess more than certain specified quan- 
tities of special nuclear material, must install and maintain a radia- 
tion monitoring and audible alarm system capable of detecting an 
accidental condition of criticality and giving immediate warning to 
persons in the area so that protective measures may be taken. 

Further, the regulations in 10 CFR, part 71, establish requirements 
for transporting special nuclear material designed to protect against 
accidental criticality during transportation. Specifically, the regula- 
tion limits the amount of material a licensee may transport himself 
or transfer to a common carrier without specific approval by the 
Commission of container design and the transportation procedures. 

Inspection, compliance and enforcement: Licensees are inspected 
periodically by the Commission’s Inspection Division to gather factual 
data on compliance with applicable rules and regulations and special 
conditions of permits or licensees. Also radiation incidents are in- 
vestigated by the Inspection Division to obtain information on the 
cause of the incident, the compliance status of the licensee, and the 
corrective action taken to minimize any danger to the health and 
safety of the public. 

Appropriate procedures are contained in the Commission’s Rules 
of Practice (10 CFR part 2) under which the Commission may in- 
stitute appropriate enforcement procedures. The rules of practice 
also include procedures under which the Commission may impose ad- 
ditional requirements upon licensees to protect the public health and 
safety without regard to whether there os been noncompliance with 
the Commission’s regulations. 

In conclusion, the Commission’s regulatory procedures provide per- 
formance standards for radiation protection which are the basic 
safety rules under which licensed atomic energy activities are required 
to be conducted. These standards and requirements are designed to 
protect employees within the plant as well as the general public and 
the system of licensing and inspection is designed to provide reason- 
able assurance that prescribed safeguards will, in fact, be met. 

Representative Price. Mr. Price, do the provisions of the Walsh- 
Healey Act apply to AEC contractors? 
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Mr. Price. Mr. Chairman, I believe they do, but I believe Mr. Smith, 
who is a later witness, can answer that better. The contract opera- 
tions does not.come under my division. 

Representative Price. I will reserve that question for Mr. Smith. 

Does the AEC apply the same standards of radiation protection to 
its contractors as to licensees? 

Mr. Price. Yes,sir. Of course, the procedure for applying and en- 
forcing are different. But the same standards are applied. 

Representative Price. Has the Commission considered the possi- 
bility or advisability of requiring a definite uniform legal-remedy for 
employees who may be accidentally injured from radiation. 

Mr. Price. If I understand the question, it relates to a require- 
ment by the Commission that its licensees have an appropriate remedy 
in case of injury. 

Representative Price. It goes more to the point whether or not the 
Commission has given thought to setting up a uniform system, such as 
a compensation system, that will be uniformly applied throughout any 
Commission activity and to the contractors of the Commission, for 
employees who are victims of radiation accident. 

Mr. Price. In the contractor operation—and Mr. Smith’s testimony 
covers this—the Commission does provide supplemental coverage in 
terms of compensation benefits to employees of the contractors. In the 
licensee program, we think that there is serious doubt as to whether 
the Commission has any legal authority to impose workmen’s compen- 
sation benefits as a condition of the license. 

Representative Pricer. Perhaps I was not thinking of the imposition 
but whether or not the Commission was taking the lead in suggesting 
legal remedy in such case and setting up a plan. 

In other words, are you having any problems arising from the failure 
of existing compensation laws that cover these types of accidents? If 
you have, what thought does the Commission have on remedying this 
situation ? 

Mr. Price. The Commission has taken steps to remedy these situa- 
tions in the contract operation. In the licensee operation we have not 
gotten to the point of making recommendations for what you might 
call a standard program. We have done a lot of work and study on 
this problem with the State workmen’s compensation agencies. The 
Department of Labor has also given some attention to it, I am sure. 
But we have not come to the point of recommending specific measures 
that the State or the Federal Government might take. 

Incidentally—I think perhaps it is already in the record—the Na- 
tional Association of Industrial Accident Boards and Commissions 
has given study to this and they have, I believe, identified the so-called 
gaps in the various State workmen’s compensation laws and have 
recommended, I think, to the States that these gaps be filled. But we 
have not made any formal recommendations either in the way of Fed- 
eral legislation or State legislation. 

Representative Price. What frequency of inspection of licenses is 
followed by the AEC in checking on compliance with its regulation ? 

Mr. Price. Lam sorry; I missed the second word. 

Representative Price. What frequency of inspection is employed in 
following up on the licensee as to compliance with your safety regu- 
lations ? 
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Mr. Price. The frequency, of course, depends entirely on the nature 
of the project. Obviously reactor installations get inspected more 
than some materials licensees, and the more hazardous materials li- 
censees like the radiographers get inspected more often than the small 
medical and research users. ‘That is generally the picture. I believe 
Mr. Curtis Nelson is here, who can answer more detailed questions, 
because he is the director of inspection. 

Representative Price. What is the procedure followed when a li- 
censee is found to be in violation of radiation protection regulations ? 

Mr. Price. If it is a minor violation where there does not appear to 
be any immediate health or safety hazard the matter is called to the 
attention of the licensee and he is told that he will have to correct the 
situation. 

For example, if we find that radiation areas are not properly posted 
we would insist that corrective measures be taken. On the other hand, 
if we find a situation that we think presents a risk to the safety of 
employees or the public, then we take formal enforcement action with 
an order to show cause why the license should not be modified, sus- 
pended, or revoked. Then this goes to a hearing examiner and a 
hearing is held under the Administrative Procedure Act as provided 
by the law. If we had a real serious incident where we felt that 
time was of the essence, we would take immediate action. We would 
issue the order without hearing, a temporary order, and then set the 
case down for hearing. But the normal procedure in a case like this 
is to give the licensee a notice that unless he takes corrective action 
we will have to proceed with suspension or other appropriate measures 
and setting the case down for a hearing. 

Representative Price. Do you set a time limit in which to take such 
corrective action ? 

Mr. Pricer. We have not had too many of these cases, Mr. Chairman. 
The usual situation is such that 30 days is the normal time. These 
hearings, of course, are set for convenience. The timing has got to 
suit the convenience of all the parties. If we have taken immediate 
action to shut him down, as we have done in a few cases, then we 
try to have the hearing as fast as we can because he is being hurt by 
being shut down. 

In other cases where there is a potential hazard we may not shut 
him down but we may put some limits on him and then offer a hearing 
if he wants to contest any of those limits. 

Representative Price. A moment ago I asked you a question about 
the application of standards of radiation protection to the contractor 
and the licensee. You said that the standard was the same but the 
procedures were a little different. Could you tell us how the proce- 
dures differ ? 

Mr. Price. Yes, sir. In the case of the licensee program, of course, 
it is all handled formally under the regulations and licensing action, 
with formal hearings if any are necessary, before a hearing examiner. 

In the case of the contractor operation this is a direct commission 
supervision or management arrangement where the administration of 
the safety program is a part of the contract administration by the 
Commission. So if measures needed to be taken in the plant of a 
contractor to correct a safety situation he would just be directed by 
the contracting officer to make those changes. 
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There would not be the hearing and notice and that sort of thing. 
Of course, they are not subject to license. 

Representative Price. Mr. Van Zandt, do you have any questions? 

Representative Van Zanpr. Mr. Price, do you feel that there is any 
inconsistency on the part of the AEC in both regulating and promot- 
ing the atomic energy industry ? 

Mr. Price. Mr. Van Zandt, that gets to be a pretty philosophical 
question. ‘There are arguments on both sides of this one. I think all 
I can do is to say that the last time the Commission considered this 
question which, of course, was in 1957 at the request of the Joint Com- 
mittee, the Commission wrote the Joint Committee that for the imme- 
diate future or for some future period they thought that singleness of 
adminisration of the entire atomic energy program; the advantages of 
singleness of administration, outweighed the advantages of separating 
the licensing and regulatory part of the Commission from the opera- 
ting and developmental and promotional functions of the Commission. 

I think I would like to say in addition, at that time the Commission 
did take some oo organizational steps within the Commission 
aimed at this problem. You recall the Joint Committee staff made a 
study of this, and following that we, within the Commission, set up 
my Division, the Division of Licensing and Regulation, as a separate 
Division having no responsibilites for any of the development or pro- 
motional activities. We are completely separated from the rest of 
the divisions. 

Our sole responsibility is the regulation and licensing. Then, of 
course, there is a separate Inspection Division. Both of those Divi- 
sions, the Inspection Division and my Division, report to the General 
Manager. 

There is a further matter that I think is worth mentioning here 
with respect to that separation. On all these cases that are important 
enough to require a hearing under the law, before an impartial hear- 
ing examiner, my Division is completely separated from the Commis- 
sion and the rest of the Commission’s organization. 

The position that we take publicly in the hearings on those cases is 
an independent position arrived at by the technical and other mem- 
bers of my Division, completely unsupervised by anybody else. The 
Commission has adopted the practice of this kind of separation for 
initial licensing, and I believe most of the other regulatory agencies 
have, too, even though it may not be legally required. We thought 
it was a good thing to do. 

Representative Van Zanpr. A witness appeared before the com- 
mittee recently and left the impression the industry is being over- 
regulated, so much that some will be driven out of business. 

Mr. Price. This is a continuing worry for anybody that is in the 
regulatory business. I am sure there are instances where we have 
been overly strict. We are trying hard to achieve balance in this 
program. I think we are learning a lot from our experience. We 
hope that if those situations develop they won’t be very numerous. 

epresentative Van Zanpr. Are you familiar with the shutdown of 
a beryllium manufacturer in Pennsylvania last fall, due to proper 
health standards not being maintained ? 

Mr. Price. I am not familiar with that. They may be contractor 
operations but I am not sure. I am just not familiar with it. 
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Representative Van Zanpr. It could have been contractor opera- 
tion. In a case where you shut down a contractor, what assistance 
does the Commission give the contractor to eliminate the defect in 
AEC safety regulations ? 

Mr. Price. In the case of the contractor operation, the Commission 
is paying for these safety measures so the Commission can pretty 
much call the tune. It isa management program. While the stand- 
ards of safety in the contract operation are intended to be the same 
as the ones in the licensing and regulatory program applicable to non- 
AEC activity in this field, the assistanc e the Commission gives to 
the contractor is that the Commission is paying for what he is doing. 

If you are talking about technical assistance, there are technical 
people to render this assistance. 

Representative Van Zanpr. I was thinking of the cost of completely 
renovating the ventilating system of a plant. Would the AEC cover 
the cost ¢ 

Mr. Price. I suppose that would depend on the kind of a contract. 
They certainly would in these cost operations, like the big plants at 
Hanford, Savannah River, and Oak Ridge. In some other different 
type of contract I suspect when the contract is let the 1 requirements are 
imposed and the contrac tor, if he has got to spend some money, some- 
how will figure it into his price, I would think. 

As far as licensees are concerned, the Commission makes no contri- 
bution at all. If we think special alarm devices or ventilation devices 
are necessary, we require the applicant for a license to show that he 
has got that kind of equipment before we will give him a license. 

Representative Van Zanvr. Mr. Price, in your statement you men- 
tioned that the licensee must report to the Commission the loss or 
theft of licensed material. Have you lost much material in this way ? 

Mr. Price. No, sir. There have been a few incidents of report ted 
losses of isotopes, and of course the worry is that it will get in the 
hands of somebody who doesn’t know what it is. Since this reporting 
system was set up a couple of years ago, I don’t know how many 
there have been. I would have to characterize it as a handful. I think 
most of them have been found. I don’t think there have been any 
losses of substantial quantities. I am morally certain of that. 

Representative Van Zanpt. What about serious accidents; have we 
had many of them ? 

Mr. Price. I do not know how to characterize what constitutes a 
serious accident. Under our regulations, licensees are required to 
report all overexposures of employees. Overexposure means exposure 
in excess of these maximum permissible limits that are in the regula- 
tions. Since these requirements went into effect, I don’t know “how 
many incidents would be involved but so far as people are concerned, 
of the 6,000-odd licensees—incidentally, it is in the appendix to this 
report that we submitted for this hearing—as I recall there were per- 
haps 60 employees that had received an exposure in excess of the 
maximum permissible limits but less than 3 rems. 

There were, I think, 28 additional employees that had received 
exposures in excess of 3 rems. 

Whether you call all the cases where these overexposures occurred 
as incidents I think would be debatable. How serious these over- 
exposures are is so controversial that I don’t know how to describe it. 
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Representative Price. Would the gentleman yield ? 

Representative Van Zanpr. Surely. 

Representative Price. Mr. Price, you said there are over 6,000 
licensees. How many contractors are involved ? 

Mr. Price. This is licensees. They may have a number of em- 
ployees. 

Representative Price. How many contractors are there ? 

Mr. Price. I don’t have the figure, Mr. Chairman. I would be 
glad to get it. 

Representative Price. Would you supply that for the record? 

Mr. Price. You want the number of companies that the Commission 
has prime contracts with ? 

Representative Price. Yes. We are trying to get a figure of how 
many people we are dealing with. 

Mr. Price. If it is available we probably ought to give you some 
subcontractors, too. 

Representative Price. I think that would be important for the 
record, too, to have the number of subcontractors if they are engaged 
in work for the AEC. 

Mr. Price. I am not sure whether that information is readily avail- 
able but we will get what we have. 

Representative Price. As nearly as you can get it. 

Mr. Pricer. Yes, sir. 

(The information referred to follows :) 

ATOMIC ENERGY COMMISSION, 


Washington, D.C., March 20, 1959. 
Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 

DEAR Mr. RAMEY: In the course of Mr. H. L. Price’s testimony, on March 12, 
1959, before the Joint Committee’s Subcommittee on Research and Develop- 
ment, Representative Price asked him to arrange to supply for the record the 
number of contractors and subcontractors performing work for the Commis- 
sion. 

AEC’s contract administration procedures require the submission of monthly 
reports on employment by contractors who employ more than five persons and 
whose contract activities involve (@) production, research, and development, 
town maintenance and services, administrative support to testing sites, and the 
like; and (0) construction and architect-engineering services. The reporting 
requirements do not apply to off-site research or supply type contracts. 

As of February 28, 1959, there were 96 prime and 44 subcontractors in cate- 
gory (a) having a total of 104,629 employees. At the same date there were 102 
prime and 92 subcontractors in category (0) having a total of 10,093 employees. 

Sincerely yours, 
Oscar 8S. SMITH, 
Director, Office of Industrial Relations. 


Representative Van Zanpr. That is all, Mr. Chairman. 

Representative Pricer. Mr. Hosmer. 

Representative Hosmer. I seem to recollect that last summer at 
Santa Susanna there was an incident involving some loss of source 
material. Do you recollect that ? 

Mr. Price. I don’t recollect the incident, no, sir. 

Representative Hosmer. I have no further questions. 

Representative Price. Thank you very much, Mr. Price. 

Mr. Price. Thank you, sir. 

Representative Price. Mr. Toll has a question he would like to di- 
rect to you. 
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Mr. Totu. Mr. Price, as you know, the Commission only has respon- 
sibility or jurisdiction over certain types of radiation sources or ac- 
tivities as defined in the Atomic Energy Act. They do not have re- 
sponsibility for other radiation sources such as radium or X-rays or 
accelerators, et cetera. Do you think this is the ideal solution, to have 
partial responsibility but not complete responsibility in the radiation 
field ? 

Mr. Price. I hear it said that radiation is an overall problem. I 
certainly agree to that. Iam not sure so far as controlling and regu- 
lating the users of radioactive material is concerned there is any 
problem in the fact that we now have this responsibility with respect 
to atomic energy materials and authority over these other materials 
you mentioned is in the States. 

As you know, we are working on some proposals for legislation that 
would turn over to the States certain areas of responsibility here. If 
a program something like that went through, then so far as the ma- 
terials like X-rays and radium are concerned, similar problems in this 
field would be joined with those problems at the State level. 

Mr. Torti. Do you have jurisdiction over the mining of uranium 
and conditions inside mines ¢ 

Mr. Price. No, sir. It is our view that it is highly questionable— 
as a matter of fact, I think it is our position that we do not have 
authority to regulate the mines—and we certainly don’t have any 
licensing authority over the mines. Any separate regulatory au- 
thority we have we think doesn’t apply to the mines. 

Mr. Toxtu. There is source material involved there. Why don’t 
you have responsibility to control conditions there ? 

Mr. Price. I don’t want to get too deep in the legal question be- 
cause perhaps the general counsel ought to answer that. My under- 
standing is that it is the counsel’s view that when Congress in the 
act defined source material to include only material after removal 
from its place of deposit in nature, they meant we did not go in the 
mines. 

Representative Price. In other words, your control doesn’t begin 
until it comes from the mill. 

Mr. Price. As a practical matter. Actually we control it once they 
get it on top of the ground. We license the transfer of material to 
the mills. 

Mr. Tort. Couldn’t you interpret that you would have responsi- 
bility as soon as it is chipped off the side of the wall inside the mine? 

Mr. Price. I would like to beg off from that legal argument. I can 
only report the advice I have received from the proper people in the 
Commission, Mr. Toll. 

Mr. Totu. I have one further question, Mr. Chairman. 

Representative Price. I am glad you are asking these questions 
because we had a witness here yesterday who gave a fine statement on 
this subject and caused great concern on the part of the committee 
over the hazards involved in the mining end of this operation. 

Mr. Price. Yes, sir. 

Representative Pricr. The hazards there were of an alarming char- 
acter which would cause concern. 
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Mr. Tou. Mr. Price, of the types of activities that you license, 
which would you say now and looking ahead have the most danger 
to both employees and the public—licensing of reactor operations or 
licensing of small radioisotopes ? 

Mr. Price. They are such a different kind of a problem. I think 
you just have to put reactors at the top of the list because of the 
great potential damage that could be done in case of a real, serious 
reactor incident. 

On the other hand, it is true that the operating experience with 
reactors in this country to date would indicate they are mighty safe 
places to work. The accidents, whether they were small radiation 
exposures or the criticality accidents where people have in fact been 
killed, as happened out in Los Alamos a month or so ago, have hap- 
pened in other than reactor installations. Certainly the biggest po- 
tential for large injury isthe reactors. 

Mr. Totu. So far as the number of exposures to date, you have had 
more from isotope users than from reactor users ? 

Mr. Price. It is not just isotope users, It is isotope users and 
people involved in experimental work with fissionable materials. For 
example, criticality work where accidental conditions of criticality 
come about and people are immediately overexposed to high levels, 
like this Los Alamos case. That was a waste recovery operation. 

Representative Pricer. You can expect more and more operations in 
the isotope field and the number of people involved will be greater 
and greater as the years go by. 

Mr. Price. This curve is going up pretty steeply. The number of 
isotope uses and users has increased substantially every year. 

Mr. Birackman. Mr. Price, I wonder, do you have any information 
that would indicate the number of people involved in the different 
licenses? I am trying to get at this point. The users of isotopes 
many times are small organizations with perhaps 8, 10, 15, or 20 em- 
ployees, or something like that. 

Mr. Price. That is right. 

Mr. Birackman. As contrasted to a contractor which is going to be a 
large organization with a large staff. Are there any data of this 
type that would indicate how this compares as we stand now? 

How many licensees that use isotopes are small operations as con- 
trasted to big operations? 

Mr. Price. I don’t think we would have good numbers at the present 
time. The number of employees in the Commission’s contract opera- 
tion is, I am sure, readily available. The number of employees in 
the licensee organizations is information that we would have to gather 

specifically because our licensing requirements do not require report- 
ing number of employees. 


epresentative Price. Thank you very much, Mr. Price. 
Mr. Price. Thank you, sir. 


Representative Price. The second witness this morning will be Mr. 


Oscar S. Smith, Director of the Office of Industrial Relations of the 
Atomic Energy Commission. 
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STATEMENT OF OSCAR S. SMITH,’ DIRECTOR, OFFICE OF INDUS- 
TRIAL RELATIONS, ATOMIC ENERGY COMMISSION 


Mr. Smiru. Thank you, Mr. Chairman. 

I wonder if before I start my presentation I might supplement the 
answer that Mr. Price just gave to the last question you asked him. 
We have just entered into an arrangement with the Bureau of Labor 
Statistics under which they will be—the first round will be as of 
September of this year—preparing reports for us that cover the em- 
ployment throughout the entire atomic energy industry. This will 
cover isotope users, universities and research establishments, it will 
cover AEC contractors and break it down both by the type of installa- 
tion and the type of employment. 

Representative Price. All AEC and all non-AEC users of atomic 
energy / 

Mr. Smirn. That is right. It will not get into radiation workers 
as such, or X-rays. We do not have it now but we will have it after 
September. 

Representative Price. Will you proceed with your statement. 

Mr. Smiru. Yes. 

The report filed with the Joint Committee by the Atomic Energy 
Commission prior to this hearing summarized training programs in 
‘adiation protection conducted by AEC and its contractors. There 
was also a statement as to radiation training conducted or supported 
by other Federal agencies. While the training under the Office of 
Civil and Defense Mobilization, the Commerce Department, and the 
military services is in a specialized defense context, it does incor- 
porate basic information of value in disseminating knowledge about 
-adiation and radiation protection. 

The AEC report also noted the radiological training for public 
health personnel by the Department of Health, Education, and Wel- 
fare and a course in radiation uses and control and atomic structure 
given for State factory inspectors by the Department of Labor. 

I would like to offer for the record, as supplement I to this state- 
ment, letters from the agencies mentioned descriptive of their work 
in this field. 


1 Pduecation: Attended Carleton College, Northfield, Minn., and Antioch College, Yellow 
Springs, Ohio. B.S. in engineering from Antioch. 

Work experience: Seven years with H. R. Blagg Construction Co., Dayton, Ohio. Vari- 
ous engineering capacities in connection with construction of public and industrial 
buildings. 

One and one-half years as mediator for Petroleum Labor Policy Board, Washington, 
D.C., in connection with labor disputes in petroleum industry and administration of labor 
provisions of NRA Code of Fair Competition for this industry. 

Two years as regional labor adviser, Resettlement Administration, Champaign, IIl., and 
Indianapolis, Ind., responsible for safety, wage administration, union relations, etc., on 
construction of various parks, dams, subsistence homesteads, ete. 

Ten years With National Labor Board and Nation Labor Relations Board, serving suc- 
cessively as Mediator for National Labor Board, Washington, D.C.; field examiner, NLRB, 
Chicago, Ill.; regional director, NLRB, Cleveland, Ohio; regional director, NLRB, Atlanta, 
on; assistant director, and for 5 years director, field operations, NLRB, Washington, 

Eleven and one-half years with Atomic Energy Commission, serving successively as 
director of labor relations; deputy director, then director, Organization and Personnel 
Division ; and since September 1958, Director, Office of Industrial Relations. In present 
position, is responsible for AEC policies relating to contractor personnel and industrial 
relations, safe working conditions, and manpower resources and requirements. 
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5 Representative Price. Without objection, it is so ordered. 
ry 7 
(The data referred to follow :) 
SUPPLEMENT I 
he 
U.S. DEPARTMENT OF COMMERCE, 

m. MARITIME ADMINISTRATION, 

or Washington, D.C., November 21, 1958. 

of Mr. Oscar S. SmirH, 

m- Director, Office of Industrial Relations, 

ll U.S. Atomic Energy Commission, Washington, D.C. 

“ll Deak Mk. SMITH: In response to your inquiry of November 10, 1958, respect- 

ing radiation protection training that is being conducted under the auspices of 
la- the Maritime Administration, please be advised that we have three areas of 
activity, as follows: 

mic (1) Radiation training under Office of Nuclear Projects, Maritime Adminis- 

tration, at the Reactor Engineering Training Course, Lynchburg, Va., for NS 

Savannah Engineers, as provided by the Babcock & Wilcox Co., under contract. 
cers (2) Training in firefighting and damage control, as related to atomic, bio- 
fter logical and chemical defenses, at various field installations for licensed officers 

of the active American merchant marine, under instruction from qualified U.S. 

Navy personnel at various naval installations. 

(3) Training similar to item (2) above, conducted by qualified U.S. Navy 

instructors at the Naval Supply Depot, Bayonne, N.J., for cadet students at the 
orgy U.S. Merchant Marine Academy at Kings Point, N.Y. 
is in In respect to item (1) above, the reactor engineering training course; con- 
here ducted by the Babcock & Wilcox Co., at Lynchburg, Va., began on September 29, 

1958. This course is being attended by 16 prospective officers, of the NS Savan- 
rted nah, 2 U.S. Coast Guard Inspection Service officers, 2 members of the faculty of 
e of the U.S. Merchant Marine Academy, and 16 qualified personnel sponsored by 
1 the private ship design, construction and operating firms. 

Boal This course of training will cover approximately 15 months on a full-time 
ncor- training schedule. The instruction is designed to cover the full range of in- 
bout formation, knowledge, and practice necessary for the officers and crew to op- 

erate the atomic-powered ship. Obviously, the trainees will receive consid- 
yublie erably more training in the nuclear aspects of radiation and health physics 
Wel- throughout the entire course of instruction than is implied in the specific courses 
directly related to radiation problems. More specifically, the NS Savannah 
icture ship's doctor, nurse, and medical technician will be given at least 3 months’ 
“< full-time radiological training during 1959. In 1960, between January and 
state- May, the remainder of the ship’s crew (approximately 100 members, by that 
work time) will be given approximately 40 hours of radiation-health physics train- 
ing. The captain and deck officers will be given approximately 40 hours of 
radiation training in a special course of 20 hours on environment and health 
physics, plus about 20 hours on instrumentation associated with health physics 

- Yellow | programs. 

; , In summary, 36 officers are now being trained and will have 40 hours of 
>. eee radiation training. Four deck officers will be trained in 1959, at which time 
— they will receive 40 hours of class or directed instructions. Three medical 
shington, | program personnel will be trained in 1959, receiving approximately 360 hours 
of labor | of instruction. One hundred crew men, predominantly unlicensed personnel, 
“Ti, and will be trained in 1960, receiving 40 hours of classes on radiation and directed 
, ete., on | instruction or practice. 

“ In respect to item 2 above, your attention is invited to the attached memo- 
vine RB, randum and related material addressed to the Personnel Officer by Walter A. 
_ Atlanta, | Ennis, Jr., on the Maritime Administration’s program of training officers in the 
ishingtom, | American merchant marine to take effective measure in case of atomic, bio- 
ssively a8 logical or chemical attack. More commonly known as the ABC training pro- 
Personnel | gram, this activity, since its inception on September 11, 1956, has resulted in 
in ee the training of approximately 2,086 licensed deck and enginering officers of the 
3. 





active American merchant marine, including a limited number of key personnel 
from the operating and staff officers of the Maritime Administration. 
Respecting item 3 above, 2 hours of instruction are given to fourth classmen 
at the U.S. Merchant Marine Academy on the subject of radiation protection. 
These sessions include procedures for detection and decontamination, with 
emphasis on protective devices. Additionally, 6 hours of instruction are given 
to first classmen. This radiation training is the ABC program conducted by 
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naval officers from Bayonne, N.J., who come to the Academy for presentation 
of the material. The topics covered after a brief introduction include defenses. 
effects of atomic bombs, shielding and medical aspects, ABC defense measures, 
monitory and radiological instruments, damage control, and ABC shipboard 
doctrines. The training for fourth classmen has been offered since 1954, to 
approximately 1,200 cadets. The training for first classmen has been offered 
since the fall of 1956, to a total of 397 cadets. Similarly, the New York State 
Maritime College at Fort Schuyler, N.Y., has taken advantage of atomic in- 
struction under Navy auspices for approximately 500 cadets. Additionally, the 
California Maritime Academy at Vallejo, Calif., has acquired atomic training 
for approximately 200 cadets from naval instructors at the naval facility located 
at Treasure Island, Calif.. The other two State Maritime Academies, with an 
enrollment of 200 cadets each, at Maine and Massachusetts, are attempting to 
provide for similar instruction in the near future. 

We trust that the foregoing will provide you with adequate information inso- 
far as our agency activities are concerned when you appear before the Research 
and Development Subcommittee of the Joint Committee on Atomic Energy of 
the U.S. Congress. 

Sincerely yours, 
CLARENCE G. MORSE, 
Maritime Administrator. 


U.S. MARITIME ADMINISTRATION, 
Washington, D.C., November 18, 1958. 
To: Personnel officer. 

From: Walter A. Ennis, Jr., planning officer (120). 

Subject: Radiation protection training. 

1. The Maritime Administration’s program of training ships’ officers in the 
American merchant marine to take effective measure in case of atomic, biological 
or chemical attack has been highly successful. The course includes lectures and 
film on atomic bursts, coupled with class participation in detecting and moni- 
toring radiation hazards and decontamination countermeasures directed against 
radioactive fallout. Training in firefighting and damage control as related to 
atomic, biological, and chemical defenses completes the instruction program. 
The description of our training course, including the level and length of in- 
struction and the handout book that each student receives, is covered by the 
attachments to this correspondence. 

2. The first school offering this valuable training for licensed merchant marine 
officers was opened in the New York area at the Naval Supply Depot, Bayonne, 
N.J., on September 11, 1956. A similar school was opened in the San Francisco 
area at the Naval Base, Treasure Island, Calif., in April 1957, and in June 1958 
an identical school was set up in the gulf area at the Delta Shipbuilding 
Facility, New Orleans, La. The total number of students trained since these 
schools’ inception through December 1958 will be 2,086. 

3. As to the type of personnel trained, they are almost entirely the licensed 
officers of the active American merchant marine, both deck and engineering 
officers. We also give instructions to the shoreside operating personnel of all 
the steamship companies if they so desire. As to our own Government agency, 
key personnel from the Reserve fleets and headquarters staff are encouraged to 
attend. 

4. Studies conducted by the Maritime Administration have clearly demon- 
strated the need for such training among merchant seamen as is evidenced by the 
number of enrollees for the course and the enthusiastic support given the 
program by the marine section of the National Safety Council and all the 


steamship owners associations. 
Water A. ENNIS, Jr. 
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DEPARTMENT OF NAVY, 
BUREAU OF NAVAL PERSONNEL, 


Washington, D.C., November 24, 1958. 
Oscar 8S. SMITH, 


Director, Office of Industrial Relations, 
U.S. Atomic Energy Commission, Washington, D.C. 


Dear Mr. SmitTH: This replies to your letter of November 7, 1958, requesting 
information on radiation protection training being conducted by the Chief of 
Naval Personnel. 

Radiation protection training is carried on so widely within the entire Depart- 
ment of the Navy that a complete résumé would be most difficult to compile. 
Therefore, the attached data are limited to the training conducted by the Chief 
of Naval Personnel, as well as programs with which he is associated. 

Although none of the courses carry the title “Radiation Protection Training,” 
training on this subject is, however, included in all of the courses listed. 

The enclosed summary sheet contains the pertinent data. 

By direction of the Chief of Naval Personnel. 

Yours truly, 


B. M. GANYARD, 
Captain, USN, Head, Standards and Curriculum Branch, Training Division. 


Summary of radiation protection training 





Years Hours de- 
training | Number of voted to Type of Type of 
has been persons Name and description of course radiation | treatment!} personnel 
conducted trained | protection trained 
| training 

10 600, 000 | Recruit training (a short intensive course 3 Dtictenncent Enlisted. 
designed to prepare recruits for life in 
the Navy). 

10 | 15, 200 | Atomic, biological, and chemical warfare ape Gai.stu Officer 
defense (a 5-week course devoted to de- 
fense against attack in these areas). 

10 11,520 | Explosive ordnance disposal (a course 22 | I& C___..}| Officer and 
devoted to the process of inactivating or enlisted. 
destroying special weapons delivered 
by the enemy which have failed to 
function or detonate). 

5 15, 524 | Naval Reserye Officer Training Corps Bt Ghaitesiabih Officer. 

(a 4-year course given at many colleges 
to simultaneously prepare students for 
commissions in the Naval Reserve). 

5 19,000 | Officer Candidate School (a summer pro- BP Bicaccnetaes Do. 
gram similar to NROTC above). 

2 1,600 | Nuclear propulsion (a course designed to Wize... Officer and 
train crews of nuclear propelled ships). enlisted. 

1 195 | Atomic, biological and chemical warfare WE Sovnaicacnae Officer. 
defense for medical officers (similar to 
the ABCD course above, but profes- | 
sional in nature). | 

5 1,000 | Disaster relief (a course designed to pre- | BGR ccstcuen Do. 
pare civil engineering officers for ABC 
duties). 

5 2,600 | Training at Sandia, Albuquerque (con- it t..... Officer and 
cerns special weapons). enlisted. 

1 51 | Atomic defense structural engineering (a 20 | C.........] Officer. 
course for structural engineers). | 

5 3,625 | Training at fleet training centers (a num- 10 | I & C____.| Officer and 
ber of various courses for the Navy enlisted. 
afloat). 

5 @) | Passive defense (this training is carried 23 2 OG occ Officer, 
on within all naval districts, and covers enlisted, 
all personnel, military and civilian, and 
under the mg of the com- civilian. 
mandants. It covers purely defense | 
measures against enemy attack.) 





1T (individual)—Aimed at an individual looking out for his own personal welfare; C (collective)—Aimed 
at methods, systems and organizations created by commands to insure the welfare of numbers of people. 
2 Very large numbers. 
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EXECUTIVE OFFICE OF THE PRESIDENT, 

OFFICE OF CIVIL AND DEFENSE MOBILIZATION, 
Battle Creek, Mich., December 1, 1958. 

Mr. Oscar S. SMITH, 

Director, Office of Industrial Relations, 

U.S. Atomic Energy Commission, Washington, D.C. 

Dear Mr. Smite: Your letter of November 7, 1958, requested information 
concerning radiation training conducted by this Agency. 

Enclosure No. 1 is a brochure which describes the training courses which have 
been developed and conducted by the Office of Civil and Defense Mobilization. 
Currently we are conducting the radiological monitoring for instructors course at 
Operational Headquarters, Battle Creek, Mich.; Eastern Instructor Training 
Center, Manhattan Beach, Brooklyn, N.Y.; and it has been conducted in the field 
by the OCDM regions. The Radiological Defense School at Operational Head- 
quarters, Battle Creek, Mich., also conducts two additional courses; namely, 
radiological defense officers course and radiological aspects of nonmilitary defense. 
Each course is 1 week (32 hours) in length. 

We expect to change the titles of these courses beginning January 1, 1959, as 
follows: 


PRESENT TITLE FUTURE TITLE 


Radiological monitoring for instructors Radiological defense—instructor 

Radiological defense officers course Radiological defense—oflicer 

Radiological aspects of nonmilitary de Radiological defense — administrative 
fense aspects 


OCDM also supports radiological defense training through a contributions 
program (see enclosure No. 2—course Nos. 11.21, 11.22, 11.23, and 11.24). 

The Radiological Defense School began its training in 1956. The first courses 
of instructions were conducted on a contract basis with the Public Health Service. 
The school now functions as a part of our Training and Education Office, and the 
training will be expanded by the establishment of instructor training centers, 
one currently in operation at Manhattan Beach, Brooklyn, N.Y. It is proposed 
that additional instructor training centers be established, one to serve the west 
coast, and one to serve the Central United States. 

The Radiological Defense School at Operational Headquarters and the instruc- 
tor training centers are training professional people as either instructors or 
leaders in the radiological defense field. (See enclosure No. 3 for a résumé of the 
training, which has been accomplished through September 1958. ) 

Sincerely, 
G. D. RicH, 
Deputy Assistant Director, 
Chemical, Biological, and Radiological Defense. 
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Summary—Employers of graduates of OCDM RADEF School, radiological 
monitoring for instructors course, fiscal years 1956, 1957, and 1958 
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BGT oii s ke ak. otk ee A. eR. 8 
Na MONO i cen ene 5 cetacean 4 
Ce er NE  c.cusi wa aod deeceamoletens teenie 2 
PRE ME hares iccnccksuncentheccuseweee ies 1 
re 2 ae 49 
PERDIIG SRR ORCI oesseinide ns ccc acessund 10 
Veterans’ Administration..............-- 7 
EE BOO iin chia lecniinnidtotiidnaeen eee Lomas | | 7 
EOI So on ow ence bd ie cecdsscéann baceeee SERPs ZS, Sere Oi Meee | 4 
PRES i dsbcpckaeisuuste jis ainsi Sra btiaaeaate 3} 12} Bhan | 1 Dh e ccteies 22 
FP I doth shar dachs hacia esaie ene frovorsfeecen= |------ ce eonesliticaetsccaaenh tach tai 4 
WE cedegungulnasdajasupuendaucedeeeermuceee | 104} 181 | 79} 118} 116 90 | 64 756 





| | | | 
| | | | 


Note .—Of the 756 graduates, 413 or 55 percent are employed by Federal agencies. Of the remaining 339, 
45 percent are employed by county, city, State, and industrial organizations. 





DEPARTMENT OF THE ARMY, 
OFFICE OF THE CHIEF OF ENGINEERS, 
Washington, December 11, 1958. 

Mr. Oscar S. SMITH, 
Director, Office of Industrial Relations, 
U.S. Atomic Energy Commission, Washington, D.C. 

Dear Mr. SmitH: Your letter of November 7 to the Chief of Engineers has 
been referred to me for reply. 

As you know, the Joint Atomic Energy Commission and Department of 
Defense Army nuclear power program is involved in the development and appli- 
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cation of nuclear powerplants to meet the needs of the military services. An 
important part of the program is the operation of a nuclear powerplant opera- 
tors course at Fort Belvoir, Va. The Chief of Engineers is conducting training 
courses for enlisted men of the Army, Navy, and Air Force in the operation and 
maintenance of nuclear powerplants. This course consists of a 24-week basic 
academic phase followed by a 24-week operational phase. All students are 
trained as reactor operators and they are further trained in one of four tech- 
nical specialities: mechanical, electrical, and instrument maintenance, and 
laboratory process controls. The latter specialty includes technicians to per- 
form the dual functions of health physics and water chemistry. 

A description of the periods devoted to radiation training is attached, en- 
closure 1. All instruction is conducted at technician-level and a high school 
background in mathematics and physical sciences is a prerequisite for admission 
to the course. Graduates of the course will be assigned to prototype or field 
plants, and some will be retained at the school as instructors for future classes. 

The first group of 38 students is presently in training with completion of the 
course scheduled for March 1959. A new group of 47 students will start an- 
other cycle of training in January 1959 and about 40 are expected to enter 
succeeding classes at 6-month intervals thereafter. 

Prior to establishment of the course at Fort Belvoir in February 1958, 28 
men took a special course including radiation hazards at a civilian institution 
(University of Virginia). This was followed by further on-the-job training in 
plant operation at the APPR. About 40 officers and 2 civilians assigned to the 
Army nuclear power program over the past 2 years have received radiation 
training as part of graduate programs in nuclear engineering at civilian insti- 
tutions and ORSORT. 

I trust that this summary of our radiation training will assist you in prepa- 
ration of your report for the Congressional R. & D. Subcommittee. Please feel 
free to ask for additional information if required. 

Sincerely yours, 
D. G. WILLIAMS, 
Colonel, Corps of Engineers, 
Special Assistant for Nuclear Power. 


NUCLEAR POWER PLANT OPERATORS COURSE 
SUMMARY OF RADIATION TRAINING 


1. All students receive 29 hours of instruction in health physics fundamentals 
as follows: 


Conference: 20 hours. 

Laboratory : 9 hours. 

Scope: Principles of radiological hazards; principles of health physics in 
eontrolling external and internal radiation problems; use of survey instru- 
ments, counting equipment and plant monitoring instruments; operating and 
control procedures at the APPR-1. 

2. All students receive an additional 7 hours of radiation instruction as part 
of other subjects as follows: 

(a) Conference: 3 hours (physics) : 

Scope: Byproduct radiation; definition, physical study and calculation of the 
origin, nature, properties, and decay of unstable isotopes; properties of forms of 
radiation, building, and decay calculations. 

(b) Conference. 2 hours (operating procedures) : 

Scope: AEC requirements, operation of plant monitoring systems, radio- 
chemistry applicable to plant, radiation work areas. 

(c) Laboratory: 2 hours (physics) : 

Objectives: (1) Determination of how gamma radiation field strength varies 
with distance from a point source using a geiger tube counting system; error 
analysis. 

(2) Determination of how the radioactivity of source varies with time; de- 
termination of the half-life and decay constant for a short half-life source; 
error analysis. 

3. Students designated for specialty training in process controls (about six 
men per class) receive 200 hours divided about one-quarter in conference and 
three-quarters in the laboratories. Scope of this specialty training includes: 
radiation units and detection, maximum permissible levels and hazard control, 





eeveS to! 


Ce 


oom 1 OY 


als 


the 
| of 


lio- 


RADIATION HAZARDS 291 


survey instruments, personnel monitoring, counting procedures and techniques, 
air and water analysis for alpha, beta, and gamma, water chemistry, radio 
chemistry, and plant laboratory operation. 

4. In addition to the above subjects in radiation, safety measures and health 
physics are integrated with other training throughout the course. 


DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
Washington, D.C., November 20, 1958. 
Mr. Oscar 8S. SMITH, 
Director, Office of Industrial Relations, U.S. Atomic Energy Commission, Wash- 
ington, D.C. 

DeaR Mr. SmitH: This is in reply to your request of November 7, 1958, for 
information on our radiation protection training programs. 

We are enclosing a summary, “Radiation Training Resources and Programs 
Within the U.S. Public Health Service.” You will note that most of our radiologi- 
eal health training is implemented through the resident and field courses con- 
ducted by staff of the Robert A. Taft Sanitary Engineering Center at Cincin- 
nati. In the period, January 1950-June 1958, we had a total of 5,851 trainees 
there, 1,321 enrolled in resident and 4,530 in the field courses. 

The training courses are designed for professionals at the postgraduate level. 
Of the 351 students trained in residence at the RATSEC facility last year 106 
were from State and local health departments and other agencies, 138 from the 
Public Health Service and other Federal agencies, 17 from foreign countries, 
53 from universities (largely instructor personnel), and 37 from industry. 

We will be pleased to forward any further information desired. 

Sincerely yours, 
Francis J. WEBER, 
Chief, Division of Radiological Health. 


OcToBER 1958 


RADIATION TRAINING RESOURCES AND PROGRAMS WITHIN THE U.S. PusLIic HEALTH 
SERVICE 


1. Public Health traineeships under title I of Health Amendments Act of 1956, 
budgeted under Public Health Service, Bureau of State Services, assistance 
to States, traineeship grants 

(a) See attachment “A,” for details of program as to purpose, eligibility 
standards and stipends. 


(0) In the 1957-58 academic year, 686 traineeships were awarded as follows: 


Preaek 48 | Medical social workers___._______ 7 
Sanitary engineers... i526 SOT ee 18 
Ws en tas ae 42 | Dental hygienists_._.._.._....._- 3 
Laboratory personnel______-______ 2S) VOCGrInerIeMi ou ee 15 
Health educators. oo ou ol GT wememearCnie ee ee 8 
TRUET ECR NE So 5 cha saben cee 32 } Eersconancete. 8 8) 13 
OU A i eh SS ee 346 


Data do not show how many studied in field of radiological health. 
(c) In this academic year, five trainees are enrolled in radiological health 


studies as follows: 


George D. Barr at University of California (School of Public Health) 

Hilda Vasques de Batista at University of Puerto Rico 

James K. Channell at University of Florida (College of Engineering) 

Cecil I. Hudson, Jr., at University of Virginia 

Albert P. Keuneka at University of Michigan (School of Public Health) 
All will complete this phase of their training by September 1959. 


II, Residency training of Public Health Services (Public Health Service, Bureau 
of Medical Services, hospital and medical care appropriation) 


(a) See attachment “B” for details. 


(b) Note is made of the residencies in radiology available, 9. 
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III. Training outside the Service, budgeted (Public Health Service, Bureau of 
State Services, sanitary engineering activities, radiological health) 
(a) See attachment “C”’ 
(0) In this fiscal year 1959, the Division of Radiological Health has 15 officers 
enrolled for advance training in radiological health disciplines as follows: 
Radiation physics, 3—2 at University of Rochester; 1 at University of 

Minnesota 
Sanitary engineering, 1—University of Florida 
Radiological health (Epidemiology), 1 (Dental), 1—University of Michi- 

gan 
Nuclear engineering, 3—2 at Navy Postgraduate School, Monterey, Calif., 1 

at Massachusetts Institute of Technology 
Radiobiology, 4—3 at University of Rochester, 1 at Cornell University 
Radiochemistry, 1—Massachusetts Institute of Technology 

Biophysics, 1—University of Virginia Medical School 

(c) It is anticipated that at least as many officers will be carried in “Training 
outside the Service” status next fiscal year. 

IV. Other training activities of division of radiological health 

(a) Fiscal year 1958, 15 course sessions were presented at the Robert A. 
Taft Sanitary Engineering Center in Cincinnati, Ohio, in basic radiological 
health, occupational radiation protection, detection and control of radioactive 
pollutants in air and water, sanitary engineering aspects of nuclear energy, en- 
vironmental health aspects of nuclear reactor operations, radiological defense 
monitoring, and radiation protection aspects of tuberculosis X-ray case finding. 

Among the 351 trainees in attendance were a large number of the leading 
scientific personnel in radiological health work, including personnel from opera- 
tions offices of the AEC, several of the AEC National Laboratories, key health 
staff members from industrial groups constructing power reactors, active and 
Reserve personnel of the Army, Navy and Air Force, personnel from other Fed- 
eral agencies, civil defense groups, State and local health agencies and radiologi- 
cal health personnel from foreign countries. 

In addition, radiological health training has been incorporated into other 
courses in water, air, milk, and food fields presented at SEC. About 10 percent 
of the total course time is devoted to brief coverage of the radiological health 
aspects in these specific fields. The radiological health training staff assists in 
these other training program areas by preparing training materials and con- 
ducting lectures. 

Twelve course sessions were present in the field, with 766 trainees in attend- 
ance. Two courses were presented for State agencies, these were held in Oregon 
and California. One special orientation course was developed and presented 
in Washington, D.C., at the request of the Department. Another series of nine 
courses, titled “Radioactive Pollutants in Water’ was presented in West Ger- 
many. This program was arranged by the radiological health program of the 
Division of Sanitary Engineering Services at the request of the Government of 
West Germany which financed the project. 

(bv) Fiscal year 1959: 

1. See attachment “D” for description of training program at RATSEO 
for this year. 

2. Additional courses planned include: ‘Medical and Biological Aspects of 
Radiological Health” course for health officials of Central and South Amer- 
ican countries arranged in cooperation with the Pan American Sanitary 
Bureau with the assistance of the University of Puerto Rico; this offered at 
Puerto Rico, October 8-15, 1958. A symposium on radiological health to 
be held May 11-13, 1959, at Washington, D.C., is being planned for the 
Medical Education on Nuclear Developments (MEND) group affiliated 
with the AMA. Also, a series of seminars on radiological health for pro- 
fessional staff members of the Glenn Dale (Maryland) Hospital will be con- 
ducted during November—December 1958. 


V. Training budget of the division of radiological health 
(a) The budget allocation to the training branch, DRH, for fiscal year 1959 


is $261,500 which includes $111,000 for graduate training; $80,800 for short- 
course training, Cincinnati; and $49,700 for administration, and presentation 


of short courses by headquarters personnel. 
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(bv) The budget proposal for fiscal year 1960 in this same item is $757,600. 

This increase reflects recognition of the critical need for trained personnel at all 
public health levels to develop and administer adequate radiological health 
programs. 


NOVEMBER 17, 1958. 
Mr. Oscar 8. SMITH, 
Director, Office of Industrial Relations, U.S. Atomic Energy Commission, 
Washington, D.C. 


DeaR Mr. SMITH: Reference is made to your letter of November 7, 1958, 
requesting data on radiation protection training given by the U.S. Army Chemi- 
cal Corps. Enclosed is a résumé of this training as offered at the U.S. Army 
Chemical Corps School. 

If there should be additionai information which you need please let us know. 

Sincerely yours, 
E. H. STABLer, 
Assistant Chief, Plans and Training Division 
(For 8S. E. Baker, Colonel, Chemical Corps, 
Acting Assistant Chief Chemical Officer for Planning and Doctrine). 


REsuME—U.S. ARMY CHEMICAL CorPs SCHOOL TRAINING IN RADIATION 
PROTECTION 


The U.S. Army Chemical Corps School conducts 2 courses which are predomi- 
nately radiological in nature. These are the Atomic Defense Officer Course 
(3-I-F3) and the Radiological Safety Course (3-G-F5). The Atomic Defense 
Course trains commissioned officers, warrant officers and civilian personnel in 
atomic and radiological warfare and defense measures including procedures 
and techniques. The course is 7 weeks in length. It has been conducted for ap- 
proximately 12 years and it is estimated that 1,500 students have received this 
training. The Radiological Safety Course trains commissioned officers and 
civilian personnel to plan for, detect and supervise control of hazards associated 
with the use and handling of radioactive material, or resulting from nuclear 
detonations. The length of the Radiological Safety Course is 2 weeks. It has 
been conducted for approximately 1 year and it is estimated that approximately 
150 students have been so trained. 

In addition to the 2 courses discussed immediately above all courses, gen- 
erally speaking, conducted at the U.S. Army Chemical Corps School, while not 
necessarily predominately radiological in nature, contain instruction in various 
phases of radiological protection. Officer courses falling in this category in- 
clude the 12 weeks Chemical Officer Basic Course (3—A-Cl) which provides 
minimum essential branch training necessary to qualify newly commissioned 
officers for first duty assignments with troops. This course contains 33 hours 
of instruction in nuclear and radiological warfare. The Chemical Company 
Officer Course (8—A-—C2) (15 weeks) and the Chemical Officer Advanced Course 
(38—A-C4) (386 weeks) also fall in this category. The Chemical Company Offi- 
cer Course trains in the duties and responsibilities appropriate to company 
grade chemical officers; the Chemical Officer Advanced Course trains in duties 
and responsibilities appropriate to field grade chemical officers. The Chemical 
Company Officer Course contains 91 hours in atomic and radiological warfare 
and the Chemical Officer Advanced Course contains 227 such hours. All 3 of 
these courses have been offered for at least 10-12 years and it is roughly esti- 
mated that at least 4,000 officers have been trained in one or more of these 3 
courses. 

Other courses at the Chemical Corps School which contain periods of in- 
struction in radiological warfare include the Associate Chemical Officer Ad- 
vanced Course (3—-A—-C5); Chemical Field Grade Officer Refresher Course 
(3-A-C8) ; Chemical Officer Refresher Course (RC) (3—-A-C9); CBR Officer 
Course (3—A-F1) ; and the Chemical Corps Orientation Course (3—A-F4). These 
courses are for the most part 4 weeks or less in length; and contain roughly 
1 week of radiological warfare instruction. The purpose, scope and prerequi- 
sites for these course (as well as for those mentioned in the paragraphs above) 
will be found in the DA pamphlet 20-21. This group of courses is for career 
chemical officers, and civilian employees except that the CBR Officer Course is 
designed to train officers of all arms and services in CBR warfare operations 
and applicable training techniques. Students taking the CBR Officer Course 
would have anticipated duties in command, staff or instructor positions, These 
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eourses have for the most part been offered for a period of several years and it 
is estimated that at least 7,000 to 9,000 officers or more may have been so 
trained. 

Enlisted courses taught at the Chemical Corps School include the CBR En- 
listed Course (3-R-F2) which trains enlisted personnel of all arms and serv- 
ices in CBR warfare operations and applicable training techniques. This 
course is 4 weeks in length and has been offered in the Chemical Corps School 
for a period of approximately 10 years. It is estimated that at least 5,000 stu- 
dents have received this training. Other enlisted courses include the Chemical 
Entry Course (3—R-530.0) which trains enlisted personnel to assist in technical 
and tactical operations of Chemical Corps units. This course is 9 weeks in 
length; has been offered for several years; and approximately 1,000 personnel 
have been so trained each year. Other enlisted courses have been offered but 
these are too numerous to list. 

In addition to the resident student instruction outlined above the U.S. Army 
Chemical Corps School administers a correspondence course program which in- 
cludes several courses in the area of radiological warfare. The principal such 
course is the Atomic Defense Extension Course consisting of a total of 96 hours 
of instruction. This material includes a review of mathematics and physics, 
nuclear physics, effects of atomic weapons, theory operation and use of radiac 
instruments and command staff and training aspects of atomic defense. De- 
tailed information concerning this correspondence course is contained in DA 
pamphlet 350-60. 

In view of the fact that instruction in chemical and biological warfare is 
integrated as far as possible with instruction in radiological warfare an exact 
delineation or demarkation as regards number of hours taught is not possible. 
However, in the paragraphs above, hours given are the minimum number of 
hours taught in radiological warfare as distinguished from chemical and bio- 
logical warfare. 

Mr. SmirH. At the same time I would offer for your staff perusal, 
attachments which are referred to in these letters which are largely 
the source materials used by these other agencies. 

Representative Price. They will be accepted for the file. 

Mr. Smiru. It is obviously too thick for the record. 

The HEW Office of Education and the Labor Department Bureau 
of Apprenticeship and Training were not mentioned in the December 
report. Both have responsibilities in employee ae at the voca- 
tional school and in-plant level. Also, in February AEC received a 
report from the Stanford Research Institute dealing with employee 
training particularly vocational level training, relating to nuclear 
power applications. It may be most appropriate, then, if my presenta- 
tion is pointed at this level, with particular attention to the training 
of employees who are not specialists in radiation but whose employ- 
ment may bring them in proximity to radioactive material. 

The presentation consists of a short statement with supplements 
oe certain areas for the record. The employees primarily in- 

olved are— 

1. Employees of plants using radioactiye material. 

2. Employees of public health and public safety organizations 
who, on occasion, have special responsibilities in the event of 
accidents. 

3. Employees of common carriers who, like public safety em- 
ployees, may be involved in accidents. 

What are the demonstrated training needs of such employees in 
respect to radiation and radiation protection? What is the present 
epenern to meeting these needs? And what are the respective roles 

of the interested agencies? 

Identification of the training needs may be developed from AEC 
experience, from surveys following accidents, and from other special 
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studies. Training in radiation and radiation protection has been 
provided on an in-plant basis by AEC and its contractors in some 
cases for more than 15 years. ‘The effectiveness of this training is 
evidenced by the favorable safety records. The present programs may 
be viewed as a satisfaction of needs demonstrated by experience. 

While significant differences appear between plants, there is much 
similarity in both content and method. Im general, variations in 
content are related to (1) the nature of the plant process and (2) the 
work performed by the employees. Variations in method are related 
to plant organization and the division of responsibility between 
supervisor and radiation specialist. 

A review of 40 training programs shows that the basic training 
usually includes all of the items shown on Supplement II (which is 
offered for the record) but with considerable variations in emphasis. 

This is a 1-page document which lists 20 subjects common to our 
contractors training programs. 


Representative Price. Without objection it will be printed in the 
record. 


(The data referred to follow :) 


SUPPLEMENT II 


SUBJECT MATTER APPEARING IN TYPICAL TRAINING PROGRAMS IN ATOMIC PLANTS 


FOR EMPLOYEES WuHoO ARE Not SPECIALISTS IN RADIATION OR RADIATION 
PROTECTION 


1. General explanation of the company’s work and the AEC program and poli- 
cies re employee safety. 
. General accident prevention procedures to be followed and employee and 
employer responsibilities in safety matters. 
3. Introduction to the responsible radiation safety organization, its functions, 
responsibilities, personnel, location, and how to get service. 
4. Nature of radiation, kind of ionizing radiation, isotopes, half-life. 
5. External and internal radiation, how received, effects, degree of penetration. 
6. Effects of various types of radiation on the body. 
7. Controls—time, distance, shielding, ventilation, remote control. 
8. Personal protective clothing—coveralls, boots, masks and respiratory equip- 
ment, shoes, rubbers. 
9. Radiation limitation, NCRP requirements, company limits, units, allowable 
exposures. 
. Film badges, meters, “friskers,” biological sampling—how, when, where, 
responsibility of the individual, responsibility of health physics personnel. 
11. Monitoring—personnel and area—how accomplished, instruments used. 
2. Work permits—when required, procedures in work permit areas. 
13. Records—how kept, where available, use to which records are put. 
14. Contamination and control, cleanliness, smoking, drinking, eating places and 
habits, kind and manner of bathing, ventilation. 
. Signs, warning tags and lights—risk areas, procedures for service or work 
in regulated areas. 
16. Change room procedures—lockers, clothing assignments. 
. Emergency procedures for spills, for fires, first aid, accident investigation. 
. Criticality—function of the criticality officer or committee, rules to be fol- 
lowed, accountability procedures. 
. Fire fighting, housekeeping explosive hazards, alarms, operation of fire pre- 
ventive or fighting equipment. 
20. Hazards of other materials or other practices closely associated with the 
manufacture or handling of radioactive materials. 


Mr. Smirn. Normally, training starts with a few hours orientation 
to the plant which is followed by additional and continuing training 
by the supervisor or the health physicist on an in-plant basis. As 
the individual moves from one job to another, he gets additional 
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specialized training as needed to safely perform the new work. The 
training content normally will be expanded in the case of supervisors 
and supplemented by more advanced material. 

An accident on July 2, 1956, at a plant in Bayside, Long Island, 
resulted in several investigations that highlighted training and in- 
formation needs of public safety employees. As employees of public 
safety organizations may be called in following an accident, they need 
to be informed about hazards that exist and the appropriate action 
in respect to such hazards. 

A small working group of employees from several agencies set up 
for the purpose of identifying and recommending training needed 
to cope with hazards resulting from accidents involving radioactive 
materials, recently identified two needs: 

1. Short course (2 to 4 hours) for public safety, for public health, 
and for transportation personnel in small communities without radia- 
tion users but where radioactive materials might be involved in case 
of transportation accidents; and 

2. A course of longer duration (about 24 hours) designed for per- 
sonnel concerned with public safety and public health in communities 
using radioactive materials. 

It was suggested that the 24-hour course should include a presenta- 
tion of radiation as it affects individuals, information on internal 
and external hazards, and a discussion on shielding, contamination, 
decay with time, and criticality. 

In addition, it was felt the course should include information con- 
cerning identification labels, methods of transportation, experience 
with radiological accidents and emergency procedures to be taken 
“until the doctor comes.” The report of this group appears in part 
in supplement IIT, which is offered for the record. 

This supplement serves the additional purpose in that it delineates 
very carefully the respective responsibilities of the various agencies. 

Representative Price. Without objection it may be printed in the 
record. 

(The data referred to follow :) 


SUPPLEMENT III 


This supplement contains an excerpt from the report of an interagency 
group* established to recommend a training program, as to both course con- 
tent and method of implementation, for personnel in agencies and organiza- 
tions concerned with public safety and public health on how to cope with 
hazards resulting from accidents involving radioactive materials. 


(Excerpt from report) 


7. Scope of the training.—A. For the most effectiveness, the working committee 
believes that the training should be nontechnical, and that to insure adequate 
coverage, two types of courses should be taught. One course of a short duration 
(2 to 4 hours) would be designed for personnel concerned with public safety, 
public health, and transportation in smaller towns and communities who under 
normal conditions would not come in contact with radioactive materials but 
might become involved in case of transportation accidents/incidents. The 
second course of longer duration (24 hours) would be designed for two purposes 
and would require minor modification for each purpose. These purposes are: 

(1) Training of personnel concerned with public safety and public health 
in communities using radioactive materials. As the problem would differ 


1The group consisted of representatives of AEC, DOD, HEW, ICC, and OCDM. 
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in regard to firemen and policemen, for example, the course would require 
minor modification to fit the student. 

(2) Training of a person concerned with public safely and public health 
in cities, counties, and States who might have the responsibility of teaching 
the short course to the officials of smaller communities. 

B. For uniformity, the committee feels that these courses should be provided 
as a package to include not only suitable training aids (charts, slides, films, ete.), 
but also an instructor’s guide. The committee stresses that this is not designed 
to replace any existing training now conducted by the various agencies. 

C. Since the committee did not have in hand an example of a 2- to 4-hour course, 
it was believed that this course content should be discussed in detail in order 
that the committee’s ideas will be understood. The subject matter content of 
the course should be developed around the following major concepts or learning 
units: 

(1) That the controlled use of radioactive material is highly beneficial 
to man (illustration of this beneficial aspect). Consequently, its use is 
expanding in such an accelerated pace that sooner or later everyone will 
have some contact with it. That radioactivity is something which we should 
accept, know about, and respect rather than fear and avoid. 

(2) This unit should include a nontechnical presentation of radiation as 
it affects individuals. Points to be stressed are: (a) radiation has been 
with us all along; (0) the intensity varies (there are situations in which 
the intensity is very high yet no one gets hurt because of complete under- 
standing) ; (c) radiation can be an internal and/or external hazard (they 
both can be protected against by fully understood procedures); and (d) 
discussion of shielding, contamination, decay with time, and criticality. 

(3) This unit should include information as to the methods of transporta- 
tion and a discussion of identification labels. 

(4) This unit should discuss radiological accidents that have happened 
relating how they were handled and commenting on the method used. 

(5) Final unit should deal with emergency procedures to be taken by 
local authorities, procedures for reporting accidents to proper agencies, 
and procedures for requesting assistance. This instruction must be some- 
what flexible in order to be adaptable to local situations. 


IMPLEMENTATION 


8. The working committee realized very early that there were a large number 
of people to be trained, an enormous task. At the same time, it believed that 
this training should not be considered as one requiring a special training organ- 
ization, but rather one that should be integrated into and given by as many 
existing training groups and organizations as possible. It was evident that 
the training capabilities of many Iederal, State, local and private agencies were 
very great and that as many of these groups as possible must be utilized to 
train people immediately if this program is to be completed in an acceptable 
period of time. There are many ties between Federal and State agencies (such 
as Department of Labor and State safety inspectors, the Office of Education 
and the State vocational education system), and training capabilities available 
through these relationships must be utilized to a maximum. It is also realized 
that the use of many agencies to conduct this training could lead to confusion 
within communities. The working committee recognizes that this problem re- 
quires careful coordination and only by all agencies cooperating and working 
together can this huge training program be accomplished. 


RECOM MENDATIONS 


9. This working committee on training recommends that— 

A. Agencies and organizations represented on this committee with train- 
ing responsibility and capabilities be utilized to the fullest extent possible. 

B. As many other Federal, State, local and private agencies with train- 
ing capabilities that can be feasibly utilized be brought into the program. 

C. A short 2- to 4-hour training program be developed for personnel with 
public safety and public health responsibility in all communities. 

D. A training program of about 24 hours’ duration be developed for per- 
sonnel responsible for and interested in public safety and public health in 
communities in which radioactive material is known to be used in industry, 
universities, hospitals, etc., or for use by any person interested in this subject. 
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E. No attempt be made to create a separate agency to conduct the needed 
training until or unless a complete exploration and analysis has revealed 
limitations and/or attitudes not anticipated in the planning phase. 

F. The heads of the following agencies be appraised of the importance and 
magnitude of this training program for personnel in agencies and organiza- 
tions concerned with public safety and public health and be requested to 
assume the following responsibilities of implementation: 

(1) The Atomic Energy Commission for— 

(a) Developing and distributing all course material concluded as 
necessary for this training program. Course material will be coordi- 
nated with all members of the committee prior to distribution. 

(0) Working with various institutions and organizations, where con- 
tacts are now established, to have this training program presented 
through these established channels. 

(c) Announcing to all interested organizations the existence of AEC- 
sponsored instructor training schools and assist as far as possible in 
obtaining the admittance to these schools of interested qualified people. 

(2) The Department of Defense and U.S. Coast Guard— 

(a) Training personnel concerned with public safety in communities 
that are located adjacent to their posts, camps, stations, bases, facilities, 
ete. 

(3) Health, Education, and Welfare—(a)U.S. Public Health Service for— 

1. Providing assistance in radiological accident training at the profes- 
sional level within the framework of its present program of short-course 
training for State and local health departments and industrial safety 
personnel. 

2. Incorporating, as feasible and applicable, into its radiological health 
courses specific instructions on radiological accidents, thus preparing 
health officials and technical personnel to assist within their respective 
locales in an early evaluation of any associated public health hazard and 
to make initial recommendations for emergency action as necessary. 

3. Insuring that instructions will cover incidents involving transpor- 
tation as well as permanent installation accidents or catastrophes. 

4. The training of public health officials to be so oriented to enable 
them to act within their jurisdiction as a focal point of authority and 
education on health matters related to radiation hazards. 

(b) U.S. Office of Education for— 

1. Working through the State supervisors of trade and industrial 
education, to make available to the several States course-content mate- 
rial prepared by the Atomic Energy Commission. This material would 
‘be suitable for inclusion in the course content of short courses for police 
men, firemen, transportation workers, Rural Electrification Association. 
supervisory, and other employees likely to be involved in early contact 
in an emergency area. 

2. Preparing, jointly with the Atomic Energy Commission, content. 
for complete short courses of from 10- to 30-hours duration to be made 
available to the States for use by teacher trainers, supervisory trainers, 
first-aid trainers, guidance workers, and others who offer similar courses 
at the local level. 

(4) Office of Civil and Defense Mobilization for— 

(a) Distributing to all instructors the 4-hour course material to he 
prepared by AEC for use at local level in instructing local authorities 
in handling the aceident problem until radiological assistance teams 
arrive. 

(b) Modifying as necessary the course material to be prepared by 
AEC and including it in standard radiological defense courses presented 
by OCDM and distributed for nationwide use by instructors of civil 
defense organizations at Federal, State and local levels. These courses 
include all basic information on radioactivity and the accident problem 
involved would require only a small addendum. 

(c) Including appropriate material to provide for a general public 
background of information relating to accidents on the initiation of a 
proposed adult education program. 

(ad) Notifying Civil Defense radiological defense personnel as to their 
jurisdiction and responsibilities in providing any required hazard evalua- 
tion and guidance pending arrival of radiological assistance teams, 
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Mr. Smiru. At this point I would like to offer for the record a 1-page 
supplement, which I have marked “Supplement 4,” which consists of a 
column of headings across the top showing various occupations, and 
down the side different types of training, and checks off which oceupa- 
tions need which training. 

Representative Price. Without objection it will be included in the 
record. 

(The data referred to follow :) 


SUPPLEMENT IV 


Curriculums for nuclear powerplant personnel? 


Type of personnel 








Type of training course | | Mechanical Electrical Instrument Chemical 
Operating | maintenance | maintenance | maintenance | process 
personnel personnel | personnel personne] | maintenance 

| | personnel 
Survey of nuclear energy and | cmaeupeoane | icam ail | ab ameeas is aaanndundbia , Jee 
powerplant applications. 
Principles of radiation and radi- | Micietcectente Mh ccewokasens PP Ewillicii MP est x 
ation protection. | 
FEIE HE in orsuanunsncoon iaascihenid Sadi mavieki aan niniondenh pipete iene Gait toeetsin 
Nuclear powerplant systems... Mebane eiaeren eae Sas So caiccne atbrateon ema | Sabenaecenanel 
DOURRNOE TURE ooo 5 ocd ice neces P agetnai eke L ccnucubucastetreeMse mieebee 
Electrical systems in ‘Muclear |........----2. Sid dEUS dann | Penance aseckiel>-<eerdenabobe 
plants. | 
Instrumentation in nuclear |-.....-.-...--- en eee b. cibapavaarah i aeea ses setecs 
plants. 
Reding. ocd eae eee | at oll Ne Raa tae | x: 





1 From Stanford Research Institute report on development of training programs for nuclear power gen- 
eration systems personnel. 


Mr. Sir. The first of these, for which a suggested course was 
prepared, is a survey of nuclear energy and powerplant applica- 
tions. Supplement V, which is offered for the record, is the content 
of this course. It is a two-page supplement that lists the material. 

Representative Price. Without objection, it may be inserted in the 
record. 

(The data referred to follow :) 


SUPPLEMENT V 
TRAINING COURSE MATERIAL DEVELOPED BY STANFORD RESEARCH INSTITUTE 


Stanford Research Institute was retained by the Commission in June 1958 to 
develop training programs for nuclear power generation systems with the 
objectives of the work to be— 

(a) To determine the general scope and magnitude of training needs 
which now exist or probably will arise as a consequence of developments 
in nuclear power generation systems. 

(bo) To develop plans for one or more experimental training programs 
consistent with these training needs. (Such plans would include speci- 
fications of appropriate curricular content, methods, and materials of 
instruction, training agents and agencies, and suggestions for evaluating 
the effectiveness of the programs in subsequent experimental trials.) 

As a result of their research, Stanford Research Institute has now submitted 
an instructor’s guide: “Survey of Nuclear Energy and Powerplant Applications,” 
which presents a course organized in eight sections, with four units of instruc- 
tion in each section. The material is designed for a total of 32 hours of in- 
struction. The time limits shown for various sections of the course are meant 
to be flexible. The actual time schedule, including possible break periods, 
should be left to the judgment of the instructor. For example, in an evening 
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vocational class for adults, the course could be divided into 16 weekly sessions 
of 2 hours (2 instructional units) each week. Or, if used in an in-plant 
training program, the course could be divided into 32 sessions (4 sessions per 
week) for a period of 8 weeks. In addition, any section of the course could be 
used independently as a separate 4-hour orientation to meet a specific need. 

Following is an outline of subject matter covered in the course, illustrating 
its adaptability to either an adult education program or in-plant training: 


SUBJECT MATTER 


The commercial development of nuclear energy : 
A. Peacetime uses of nuclear energy. 
B. Development of fuel sources, 
C. History of speculation and experimentation. 
D. Anticipated effects upon utilization, recruitment, and training of 

personnel. 

Some principles of atomic structure: 
A. The structure of matter. 
B. The structure of the atom. 
C. Atomic classification. 
D. Isotopes. 

Some principles of radiation: 
A. The nature of radiation. 
B. Types of radiation. 
C. Radioactive decay. 
D. Uses of radiation. 

Energy from matter: 
A. Fission, fusion, and energy release. 
B. The chain reaction. 
C. Particle accelerators. 
D. Fission and fusion weapons. 

Nuclear fuels: 
A. The properties of uranium. 
B. Obtaining and processing uranium ore. 
C. Uranium enrichment. 
D. Other nuclear fuel sources. 

Nuclear reactors: 
A, Uses of nuclear reactors. 
B. Power generation systems, 
C. Types of reactors. 
D. Reactor coolants. 

Reactor control : 
A. Principles of reactor control. 
B. Moderators and reflectors. 
C. Reactor shielding. 
D. Structural materials. 

. Radiation protection methods: 

A. Protection against external radiation. 
B. Protection against internal radiation. 
Cc. Radiation monitoring inside nuclear plants. 
D. Community relations. 


Mr. Smiru. I may say I also have available, which I will offer for 
your files, a copy of the report of the Stanford Research Institute 
and a copy of the instructors’ guide that they have prepared for this. 
These are both too much to put in the record, but I will offer them for 
your files, 

Representative Price. It will be accepted for the committee files. 
Do you have any summary material to explain this? 

Mr. Sairn. I am going to discuss it a little bit. I had contemplated 
putting in the record only the table of contents. There is a summary 
in here at the start of the report which, if the committee staff felt 
was desirable, you might decide to add to the record. It is not too 
long. 
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Representative Price. We will check it and perhaps include the 
summary in the record. 
(The material referred to follows:) 


Extract From Report PREPARED FOR AEC BY THE STANFORD RESEARCH INSTITUTE 
ON “DEVELOPMENT OF TRAINING PROGRAMS FOR OPERATING AND MAINTENANCE 
PERSONNEL IN NUCLEAR POWER GENERATION SYSTEMS” 


SECTION II. SUMMARY AND CONCLUSIONS 


The findings of this study may be summarized in the following general con- 
clusions. 


Implications of organizational structure of nuclear powerplants for training 

There are five principal functions involved in the organizational structure of 
nuclear powerplants: (1) operations; (2) maintenance; (3) radiation pro- 
tection; (4) research and testing; and (5) miscellaneous service functions. 
There are typically three types of operating functions: (1) reactor operations; 
(2) turbine operation; and (3) generator operation. There are typically four 
maintenance functions: (1) mechanical; (2) electrical; (3) instrument; and 
(4) chemical process maintenance. 

Special training is more likely to be required by operating personnel who 
have direct or indirect responsibility for reactor operation, in contrast with 
those whose duties are the operation of a conventional boiler system. Special 
training is more likely to be required by maintenance personnel who have respon- 
sibility for in-plan radioactive contact zone maintenance activities, in contrast 
with those whose maintenance activities involve decontaminated materials in 
shops removed from radioactive contact zones. 

Training needs in nuclear powerplants 

Investigation of the evidence available indicates : 

1. There is a need for special training of operating personnel in nuclear 
powerplants; 

2. There is a need for the special training of maintenance personnel in nucelar 
powerplants ; 

3. The needs for special training of operating and maintenance personnel may 
be met by specific training curriculums; 

4. The manpower requirements for specially trained operating and mainte- 
nance personnel may be expected to increase in the future. 

Special training curriculums for nuclear powerplant personnel 

As a part of a curriculum of courses oriented toward the special training 
needs of operating and maintenance personnel in nuclear powerplants, a 32- 
hour introductory course of instruction was designed. This introductory course 
includes units of instruction in: Economic aspects of nuclear energy ; some prin- 
ciples of atomic structure; some principles of radiation; energy from matter; 
nuclear fuels; nuclear reactors; reactor control and instrumentation; radia- 
tion protection procedures. 

The outline of a curriculum of advanced courses for nuclear powerplant 
workers was outlined. This curriculum includes special courses in: Principles 
of radiation and radiation protection, reactor theory; nuclear powerplant sys- 
tems; reactor materials; electrical systems in nuclear plants; instrumentation 
in nuclear plants; radiochemistry. 


Implementation of training 


Exploratory investigation has indicated that special training courses of the 
type’ described above may be included in school-, union-, or management-spon- 
sored vocational education programs. The introductory course, “Survey of Nu- 
clear Energy and Powerplant Applications,’ prepared during the present re- 
search project, is already being initiated experimentally in two school-sponsored 
and one union-sponsored training program in the Los Angeles and San Francisco 
areas, respectively. 


Directions for further research 


To provide a firm basis for the development of complete training programs 
apropos to the needs of workers in fields involving nuclear energy technology, it 
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would seem particularly desirable to initiate research programs with the fol- 
lowing objectives: 

1. To evaluate the effectiveness of course material already provided, with a 
view toward improving the effectiveness of the material; 

2. To provide a workable procedure for the detailed development and prac- 
tical assessment of more advanced courses in a curriculum of studies designed 
to meet the special needs of workers in a variety of nuclear energy industries; 
and 

3. To investiente other implications of nuclear energy technology upon job 
structure, carec: development, attitudes toward work, and other aspects of work 
experience. 


ExtTract FroM INsTrRuCcTOR’s GUIDE: SURVEY OF NUCLEAR ENERGY AND POWER- 
PLANT APPLICATIONS PREPARED FOR AEC By STANFORD RESEARCH INSTITUTE 


The growing number of atomic powerplants and other commercial applications 
of atomic energy have caused an increased demand for workers and technicians 
with a basic understanding of the principles of nuclear energy. 

This does not mean that workers in atomic powerplants need to be experts in 
nuclear physics. Ordinarily, a detailed understanding of intricate technical 
matters isn’t required. But what the workers do need in order to perform their 
jobs with maximum efficiency, to care for expensive equipment, to protect them- 
selves and their fellow workers from potential hazards, and to continue in job 
interest and satisfaction, is an intelligent layman’s appreciation of the nature of 
nuclear energy, its uses and applications, its potential hazards, and the structural 
and procedural safeguards employed to protect against these hazards. 

This instructor’s guide is an outline of a course of study designed to meet this 
need, with particular reference to the operation and maintenance of nuclear 
power generation plants. Research indicates that this course could be used as 
an introduction to the more specialized training required of Operators and mainte- 
nance personnel in atomic powerplants. However, this course of study could 
also be valuable to community leaders, personnel of fire, police, civil defense, and 
other city departments; to high school and junior college science instructors and 
vocational counselors; and to other interested persons in the community. 

Appropriate background readings for the instructor, reading assignments for 
students, motion pictures, charts, and other training aids are suggested in various 
sections of the course outline. Their specific utilization is left to the judgment 
of the instructor. 

Instructors may also wish to make use of a bulletin board for current articles, 
book reviews, etc., illustrating current or anticipated uses of nuclear energy in 
stationary powerplants, nuclear submarines, and other applications of nuclear 
energy. 

In addition, the course schedule provides for periods of student discussion with 
suggestions for problems and topics that might be discussed. Discussion periods 
may also be utilized for reviews of previous lessons and written examinations or 
quiz sessions covering course materials. 

The course has been organized into eight sections, with four units of instruc- 
tion within each section. The material is designed for a total of 32 hours of 
instruction. The time limits shown for various sections of the course are meant 
to be flexible. The actual time schedule, including possible break periods, should 
be left to the judgment of the instructor. For example, in an evening vocational 
class for adults, the course could be divided into 16 weekly sessions of 2 hours 
(two instructional units) each week. Or, if used, in an inplant training pro- 
gram, the course could be divided into 32 sessions (4 sessions per week) for a 
period of 8 weeks. In addition, any section of the course could be used independ- 
ently as a separate 4-hour orientation to meet a specific need. 

Following is an outline of subject matter covered in the course, illustrating its 
adaptability to either an adult education program or inplant training: 
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Subject matter 


I: The commercial development of nuclear energy. 
Ist week ‘ oS A. Peacetime uses of nuclear energy. 
a ie eda nee | B. Development of fuel sources. 
2d week Oe wae C. History of speculation and experimentation. 
Bs coined GRes ceammowes D. Anticipated effects upon utilization, recruit- 
| ment, and training of personnel. 
} II: Some principles of atomic structure: 
PE WON os canincneck 7 ee | A. The structure of matter. 
cere) Ne oh oows B. The structure of the atom. 
4th week_______- _..do ai C. Atomic classification. 
Nh es a te oct D. Isotopes. 
} ILI: Some principles of radiation: 
Sth week.....é...-<. Dk IE os ities A. The nature of radiation. 
oar na eee at aera a B. Types of radiation. 
GO WR ocd s. dee cu ens id C. Radiactive decay. 
DA: i cae dakectice ba bee D. Uses of radiation. 
IV: Energy from matter: 
co en |} A. Fission, fusion, and energy release. 
Re ee eae |. A B. The chain reaction. 
ar BER eases C. Particle accelerators. 
Do 1. i isan a8 D. Fission and fusion weapons. 
| V: Nuclear fuels: 
9th week aah Mee WOR: S.neee cx A. The properties of uranium. 
Do Sa hoa iiss 7 B. Obtaining and processing uranium ore. 
10th week |- OG antisssanss C. Uranium enrichment. 
Do_. do D. Other nuclear fuel sources. 
VI: Nuclear reactors: 
lith week_- .| 6th week........-- A. Uses of nuclear reactors. 
Do ionwcthcncie B. Power generation systems. 
12th week Ee C. Types of reactors. 
ERT EDD TRS do D. Reactor coolants. 
VII: Reactor control: 
TORR WO ois nec ncck bens do i A. Principles of reactor control. 
Rade ise Sa Na ca at B. Moderators and reflectors. 
ee coos Se eee tate aacattna | C. Reactor shielding. 
BGs cena Le a D. Structural materials. 
VIII: Radiation protection methods: 
18th week... .......-. Sth week__.......- A. Protection against external radiation. 
Sen, ots: ahr e ie naked B. Protection against internal radiation. 
16th week ........- | Wi io cool C. Radiation monitoring inside nuclear plants. 
Rs aacuneesinn Raeens OBB ta beitacaiateie D,. Community relations, 





Mr. Sairu. The first, as I said, is a survey of nuclear energy and 
powerplant applications. The second, for which course material has 
not yet been developed, is on principles of radiation and radiation pro- 
tection. Beyond these, Stanford concluded there was need for addi- 
tional specialized training related to the work activities of the em- 
ployees. 

We come now to the question of meeting these needs and the roles 
of the respective Government agencies in doing so. Following the 
Bayside accident, the Commission developed an instructors’ course 
for public safety personnel. This is described on page 83 of the 
December report on “Employee Radiation Hazards and Workman’s 
Compensation.” 

Representative Van Zanpr. Would you take a moment and tell us 
about the Bayside accident ? 

Mr. Smirx. This was just an explosion at Sylvania. It probabl 
had little or no significance as far as radiation was concerned. It 
created quite a stir in the papers because the whole community got 
concerned, the public safety people got concerned. I think it was 
about the time that there was much concern about fallout. It brought 
home to us the idea that you needed people outside the plant who know 
something about what is going on inside, and particularly the police 
and firemen and people who were called in to fight it needed to know 
the extent of the hazard. 

Representative Van Zanpr. Were there any injuries? 
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Mr. Smiru. May I ask Mr. Nelson. Iam a little hazy on that. 

Representative Price. I think we havea record onthat. There were 
nine people injured. 

Representative Van Zanpt. There was no radiation ? 

Mr. Smiru. There was no radiation of any consequence at all in- 
volved inthis. It wasan explosion. 

The course for this firemen’s course is standardized as a packet. I 
have brought the packet along, and I would be glad, if the committee 
staff would like to look at it, to furnish it. I do have a supplement 
6 which I offer for the record, which ¢ again is a statement of the content 
of the course and lists the subject matter that is covered, which, with 
your permission, I would put in the record. 

Representative Price. Without objection, it will be included in the 
record. 

(The data referred to follow :) 


SUPPLEMENT VI 
AEC TRAINING FOR PUBLIC SAFETY PERSONNEL 


The explosion in Bayside, N.Y., in July of 1956 highlighted the inadequacy 
of understanding of atomic energy on the part of many local public safety 
officials. 

Since 1950, AEC had been conducting courses in fire protection problems of 
atomic energy plants for AEC and contractor personnel. These courses provided 
a base of experience for training in emergency radiation situations which could 
be translated into the context of the civilian fire department. As a means of 
disseminating this information, it was decided to conduct intensive instructor 
training courses for municipal and State fire and police department personnel 
whose function it is to train the other men in their own organizations. 

In preparing the course material, an attempt was made to use concepts already 
understood by the student and to treat the problem as similar to that of prop- 
erly handling a gasoline fire, for example. There are thousands of people who 
know precisely how to extinguish a gasoline fire but who have only limited 
knowledge of the chemical and molecular nature of gasoline and the process of 
its manufacture. 

Training material was prepared from the point of view of the hazards to the 
individual and the means of protecting him from undue exposure to these 
hazards. An objective was to obtain a realization by the individual that the 
hazard of radiation is another one of the hazards of our modern existence which 
must be understood and dealt with on the basis of peacetime use without bias 
induced by use of atomic energy as a weapon. 

With respect to public safety organizations, an objective was to attain the 
situation where these organizations will carry out their function of protecting 
life and property in as nearly their normal manner as possible, giving such 
attention to the radiation hazard as is warranted by the facts in the specific 
situations. The attainment of these objectives requires that individual em- 
ployees are able to distinguish degrees and types of radiation hazards, the 
extent of protective measures required, and the necessity for cooperative pre- 
planning for possible emergencies. 

By concentrating the training on those who in turn can train others, it was 
believed these objectives could be reached to the maximum degree with the 
least expenditure of time and expense. 

A 38-day intensive instructor training seminar is arranged through the co- 
operation of a suitable local agency. The seminar is limited to a maximum of 
30 attendees. The local agency may be a municipal police or fire department, a 
State police organization, a State department of vocational education, a State 
university, etc. The local sponsor arranges for the attendance of those in his 
area who are in the best position to train others. The 3-day course is conducted 
by one AEC staff member. A short half-life radioactive contaminant, bromine 
82, is used for practical contamination training. Each student is provided 
with a full set of the training material identical to that used by the AEC in- 
structor. Followup contact is maintained with those who have completed the 
course and who are applying the knowledge received in training programs in 
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their own areas. Bulletins giving current facts about accidents, incidents, new 
developments, etc., are mailed periodically. 

To date, approximately 1,200 police and fire department instructors have 
received this training. A recent questionnaire indicates the 350 most active of 
these instructors have passed the information on to many thousands of men in 
their respective organizations and active training programs are continuing. In 
addition, a number of these men indicate that they use the material in presenta- 
tions to civic groups, such as PTA’s, service groups, veterans’ organizations, and 
church groups. 

The course outline provided with the instructor’s manual follows: 


Course OUTLINE 


FIRE HAZARDS OF ATOMIC INDUSTRY 
Introduction 
A. Uses of radioactivity. Radioactive materials are useful to man in the 
following ways: 
1. Release energy which can be detected. 
(a) Radiation makes it possible to trace bilolgical processes in man, 
animals, and plants, e.g., thyroid studies, brain studies, fertilizer uptake. 
(b) Makes it possible to trace mechanical processes, e.g., oil, metal 
wear. 
(c) Measure density of material by measuring absorption of energy, 
e.g., radiography and thickness gages. 
2. Release energy which makes air electrically conductive. 
(a) Static elimination. 
(b) Fire alarm devices. 
3. Release energy which will destroy living cells. (The hazard of radia- 
tion is in this effect. ) 
(a) Destruction of malignant tissues in man. 
(0) Sterilize food. 
4. Release energy which excites the atoms of certain materials. 
(a) Luminous dials. 
(b) Chemical processes. 
5. Direct conversion of atomic energy to electrical energy—atomic battery. 
6. Certain radioactive materials release matter which will penetrate 
other matter and change its nature releasing energy in the process. 
The primary objective may be— 
(a) Energy release, e.g., atomic weapons or atomic power reactors; or 
(b) The changing of one substance into another, e.g., plutonium or 
other reactor produced isotopes. 
In either case, energy is released and matter is changed. 
Notre.—Radiation machines can also be used to perform many of the 
services for man which are performed by radioactive materials: 
(a) X-ray machines. 
(b) Particle accelerators, such as cyclotron, linear accelerator, Van 
de Graff generators. 
B. Fire service problems. 
1. The presence of radioactive material which may be a health hazard 
to firefighters. 
2. The presence of radiation machinery. 
3. The possible contamination of fire department equipment. 
4. The possibility of increased loss due to spread of contamination from 
firefighting operations. 
5. The possibility of an accidental release of nuclear energy. 
6. The fact that some radioactive materials are pyrophoric. 
7. The use of alkali metals as heat transfer agents. 
8. The pyrophoricity of heretofore little used metals. 
9. Miscellaneous problems such as filters and strippable coatings. 
C. Locations where atomic energy industry hazards might be found: 
1. Universities. 
2. Industrial laboratories. 
3. Industrial plants. 
4. Hospitals. 
5. Doctors’ offices. 
6. Atomic powerplants. 
7. Transportation. 
Note. Local locations will be cited. 
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. How to learn where atomic energy hazards exist: 
1. Inspection, radiation warning signs. 
2. Notification by AEC to State health departments of AEC licensees. 
Nore. AEC has no control over non-AEC radioactive materials. 
3. Newspaper articles. 
2. How to solve the problem: 
1. Training in fundamentals. 
2. Inspection. 
. Prefire planning. 
. Equipment. 
5. Intelligent operation at the fire scene. 


THE HAZARDS OF RADIATION 
A. Medical effects: 
1. Risk evaluation and permissible exposure concept. 
2. Types of harm. 
(a) Radiation sickness. 
(6) Radiation injury. 
(c) Radiation poisoning. 
. The problem is two problems: 
1. External radiation. 
2. Internal radiation. 
. External radiation : 
1. Nature. 
(a) Penetrating energy. 
(b) Nature of matter—our bodies. 
2. Measurement units. 
(a) Roentgen, milliroentgen. 

(bo) Rad, millirad. 

(c) Rep, millirep. 

(d) Rem, millirem. 

3. Dosages. 

(a) Background. 

(b) Fatal and serious. 

(c) Injurious. 

(d@) Routine permissible. 

4. Permissible levels. 
(a) Emergency. 
(b) Routine; banking concept; direct effects ; genetic effects. 
. Protection from external radiation: 
1. Time as protection. 
2. Distance as protection. 
38. Shielding as protection. 
. Is external radiation a real hazard to the firefighter? Practical problems. 
. The hazard of less-penetrating external radiation. 
. Does external radiation make things radioactive? 
. Instrumentation. 
I. Personal monitoring devices. 
J. Names and hazards of different types of radiation: 
1. Alpha, beta, gamma. 
K. Internal radiation hazard: 
1. Nature. 

(a) Radiation from radioactive material taken into the body pri- 
marily by inhalation. Also by swallowing, absorption, and through 
wounds. 

(b) Contamination of fire buildings. 

(c) Contamination of fire department equipment. 

2. The degree of hazard: 
(a) Varies from mild to very serious due to: 
(1) Chemical nature of material and place of deposition in body. 
(2) Amount taken in. 
(3) Half-life. 
(4) Biological half-life. 
(5) Type of radiation emitted. 
38. How the exposure is measured : 
(a) Air sampling technique. 
(b) Bio-assay technique. 
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4. Effects on body. Material lodges in organs. Does damage at short 
range. 
5. Protection of firefighters: 
(a) Masks. 
(b) Decontamination technique depending upon the nature of the 
hazard. 
6. Contamination containment: 
(a@) Movement of personnel. 
(b) Ventilation systems. 
(c) Fire department equipment. 


THE HAZARDS OF ACCIDENTAL NUCLEAR REACTIONS 


A. Facts you should know about the possibility of an accidental atomic explo- 
sion in an atomic plant. 

1. An uncontrolled atomic reaction is possible only if sufficient plutonium 
or enriched uranium is present. This eliminates 99 percent of atomic 
energy plants. 

2. Possible only if many rigid safeguards break down. 

3. Effects jf sufficient material is present and all safeguards break down. 

(a) Solid materials: 
(1) Meltdown stops reaction. 
(2) Radiation may cause local walking casualties. (Los Alamos 
accident.) 
(3) Severe local contamination. 
(4) No atomic bomb explosion. 
(0) Liquid material in solution: 
(1) Possible steam explosion if confined. 
(2) Radiation may cause local walking casualties. 
(3) Severe local contamination. 
(4) No atomic bomb explosion. 
Items of particular interest to the fire service: 
(a) Use no water. 
(bv) Treat casualties as contaminated. 
(c) Fire unlikely. 
(d) Isolate area until monitored. 
B. Some elementary nuclear physics—useful but not necessary to understand 
how accidental atomic reaction can come about: 

1. Atomic structure: Protons, neutrons, electrons, fission. 

2. Materials subject to sustained nuclear reactions and how obtained: 

(a) Uranium 235. 
(0) Plutonium. 

3. Effect of mass. 

4. Effect of reflector. 

5. Effect of poison. 

6. Effect of shape. 

C. How substances are made radioactive. 
D. Neutron hazards and shielding. 


PRACTICAL APPLICATIONS 


A. Radiation machinery, pages 17-19, “Radiation Hazards in Firefighting.” 
1. The high level of radiation given off by the machine when in operation. 
2. The possible presence of large quantities of cooling oil, either in the 
machinery or in associated electrical transformers. 
3. The presence of high energy electrical equipment. 
4. The presence of a radioactive target deep within the machine itself. 
5. Th possible use of large quantities of paraffin for shielding. 
B. Isotopes laboratories : 
1. Range of hazard. 
2. Contamination problem, fixed source problem, or both. 
C. Transportation : 
1. ICC regulations. 
2. ICC labels. 
8. Containers used. 
4, Problem of accidents. 
(a) Fires, pages 27-29 (RHIFF). 
(bv) Traffic accidents, pages 68-69 (class notes). 
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D. Metal fire problem : 
1. Uranium: 
(a) Natural, or depleted versus enriched. 
(bo) Firefighting techniques. 
(c) Nature of health hazard. 
2. Thorium: 
(a) History of accidents. 
(b) Nature of health hazard. 
. Zirconium and titanium: 
(a) Accidents. 
(6) Precautions. 
4. Alkali metals reactions and fire control. 
E. Filters: 
1. Problem. 
2. Firefighting techniques. 
3. Fire prevention techniques. 
. Strippable films: 
1. Purpose. 
2. Hazard and precaution. 
. Atomic energy for power: 
1. Nature of the hazard: 
(a) Fission products buildup. 
(bv) Accidental release. 
(c) Consequences. 
2. Precautions: 
(a) Engineering design. 
(b) Reactor safeguards. 
(c) Operation. 
(ad) Containment. 
3. Reactor hazard study, pages 58-64 (course notes). 
H. Organization of the fire department, pages 56-57. 
1. General training. 
2. Development of specialist. 
3. Fire department function limited to safety of fire personnel and proper 
handling of emergency situations. 
I, Prefire planning: 
1. Necessity. 
2. Techniques. 
.3. Questions to be answered. 


J. Discussion of serious accident and information bulletins included in in- 
structor’s handbook. 


Mr. Smiru. The course material is standardized and furnished as 
a packet, including suitable visual aids, to persons attending a 3-day 
instructors’ course given by AEC personnel. Arrangements for the 
course are made locally, with the emphasis to date on firemen. About 
1,200 instructors located in 22 States have completed the course as 
of this time and are now including this material in the instruction 
they give to local firemen. 

In Tespect to industrial personnel, until recently the need for train- 
ing has arisen primarily in AEC plants. In these plants training 
has been on an in- -plant basis, starting from what might be termed a 
zero base. The Stanford study explored the feasibility of developing 
course material which could be used in vocational schools and ap- 
prentice programs as well as in-plant training programs. Trial runs 
of the Stanford survey course are now being arranged in a limited 
number of vocational schools. Consideration is being given to vari- 
ations in content to adopt the course to nuclear applications other 
than power and to ioral opment of the proposed general course on 
radiation protection. The vocational schools and the apprentice pro- 
grams provide the framework and source to which industry and labor 
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normally turn for training assistance. If courses such as the Stan- 
ford one can be worked into the vocational and trade schools, several 
ends will be served. Some of these are: 

1. The increased supply of workers with a minimum acquaintance 
with radiation will be helpful in starting new plants using radio- 
active materials. 

2. Training will be facilitated for workers in existing plants that 
are contemplating using such materials. 

3. Such courses can provide training for public safety, transpor- 
tation, and other personnel with need for such training. 

The roles of the various Government agencies in carrying out 
radiation training is spelled out rather fully in supplement III. Ex- 
clusive of public health personnel, where the responsibility is that of 
the Public Health Service, the task lies with the AEC, the Office of 
Education of HEW, and the Bureau of Apprenticeship and Training 
of the Labor Department. 

The AEC role is viewed as one of developing and distributing 
training material and of sponsoring instructor training courses where 
these are not otherwise available. The U.S. Office of Education can 
carry out an important role in working with the State supervisors 
of trade and industrial education in making this material available 
to the vocational schools. 

I have supplement VII, which has been prepared by the Office of 
Education, a 1-page statement, which outlines the capacity of the 
vocational scioeke to do this sort of thing and how they can help to 
get them to do it. With your permission I would submit it for the 
record. 

Representative Price. Without objection, it will be included in the 
recerd. 

(The data referred to follow :) 


SUPPLEMENT VII 


DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE, OFFICE OF EDUCATION, 


Washington, D.C., February 25, 1959. 
Mr. Oscar 8. SMITH, 


Director, Office of Industrial Relations, 
U.S. Atomic Energy Commission, Washington, D.C. 


Dear Mr. SmitH: We appreciate having the opportunity to present to you a 
proposal which would permit the dissemination of information concerning atomic 
radiation. Attached you will find our proposal. 

We have appreciated the opportunity to work with Mr. Thurston on matters 
relating to the role of educators in making available to the States information 
valuable in coping with radiation hazards. It is our hope that the attached 
proposal will meet your needs and will fit into the public hearings on employee 
radiation hazards and workmen’s compensation in March. 

Sincerely yours, 
Ear M. Bow er, 
Assistant Director, Trade and Industrial Education Branch. 


THE RapIATION SAFETY TRAINING POTENTIAL AVAILABLE THROUGH VOCATIONAL 
EDUCATION 


The Division of Vocational Education of the U.S. Office of Education has direct 
communication channels to State directors, State supervisors, and teacher train- 
ers in vocational education in the several States. The Division, made up of five 
branches, includes a staff with responsibility for vocational education in agricul- 
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ture, distribution, homemaking, area vocational programs, and trades and 
industries. 

Staff members of the branches are frequently in contact with vocational edu- 
cators in the States. This provides an opportunity to bring to State people, new 
ideas for consideration and inclusion in instructional units taught in local voca- 
tional programs. 

The new program of training highly skilled technicians under the National De- 
fense Education Act may require much use of AEC materials in a variety of 
courses. Our experience in working with the States indicates that they are 
anxious to learn of new courses, curriculum materials, resource items, modern 
techniques of presentation, and content materials relating to radiation and other 
problems associated with its use in industrial and related fields served by voca- 
tional] education programs. 

Staff members of the branches conduct and participate in conferences, work- 
shops, and institutes from time totime. These contacts provide State vocational 
educators with the opportunity to exchange ideas, make comparisons, explore 
new and on-going programs, and carefully evaluate activities already in progress. 
In these meetings, new ideas and emerging concepts are frequently brought into 
general discussion and clarified. 

In addition to the information disseminated through personal contacts, the 
Division of Vocational Education makes available to State directors, supervisors, 
and teacher trainers, Office of Education and other governmental publications, 
Hence, following well-established channels, AEC materials could be made avail- 
able to vocational educators, who in turn, could incorporate the information into 
actual training situations. 

As a specific example, in those States where Rural Electrification Administra- 
tion training is carried on extensively, the trade and industrial education branch 
staff has aided in the exchange of information helpful in improving the quality 
of instructional material offered. First aid and safety training are typical ex- 
amples of Rural Electrification Administration courses conducted by skilled 
instructors in vocational programs in the States. Similar assistance is given the 
many States having training courses for industrial foremen and supervisors. 
Radiological safety information could be fitted into existing trade and industrial 
courses at this level or syllibi may be prepared for employees of plants at all 
levels. The Division of Vocational Education of the U.S. Office of Education wel- 
comes the opportunity to work cooperatively with the Atomic Energy Commission 
and other agencies in making available to the schools suitable courses. 


Mr. Smiru. It should be noted also that training in the vocational 
schools may supplement but cannot replace the need, in plants actually 
using radioactive material for a ciaaataaite amount of inplant train- 
ing in the radiation field. Here, the Bureau of Apprenticeship and 
Training can be helpful in its role of providing technical assistance 
to industry in identifying training problems and in setting up in- 
plant training programs to improve and broaden the skills of the 
work force. 

Representative Pricer. Mr. Smith, I did not hear any reference to 
the other statement which you submitted to the committee. 

Is this identified as one of the supplements that we have agreed 
to put in the record ? 

Mr. Smiru. There is another statement which I am scheduled to 
present next Tuesday. This is on insurance. 

Representative Price. On workmen’s compensation. 

Mr. Smiru. This one is scheduled for presentation next Tuesday. 

6 Tapenae Price. I wanted to ‘ certain that it got in the 
record. 

Mr. Smiru. It is scheduled for next Tuesday. 

Representative Price. Mr. Smith, has the Commission developed 
any or recommended any plans for large industrial cities where there 


may be a number of atomic plants in the event of a large-scale indus- 
trial fire or explosion ? 
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Mr. Smiru. We have a committee that is working on this. We 
have plans that are established. This is headed by the Division of 
Biology and Medicine. There is work to be done on it. The plans 
are in the making, and they are operable. I think if you want the 
details of them, we should get Dr. Beard of the Biology and Medicine 
Division to present them. Dr. Beard is chairman of the committee. 

Representative Price. This would involve an extensive program; 
would it not ? 

Mr. Smiru. This involves cooperation with a number of agencies. 
It involves quite an extensive program. The training that I talked 
about here is a part of that program. This is the training of public 
safety personnel. 

Representative Price. Would you deal with local municipalities or 
at the State level in setting up such a program ? 

/ = SairH. I think the initial approach is being made at the State 
evel. 

Representative Price. Would it involve the firefighting equipment 
of a municipality rather than a State agency ? 

Mr. Smiru. There are two things here involved. One is the plan 
of the program and how you disseminate the information and what 
to do. The other is the training of the people that are involved. 
When it comes to the firefighting and this sort of thing, it will be 
done by the localities. This is a part of the reason for the program 
that we have, of offering training to firefighters. This we are offer- 
ing directly in the fire schools because the fire schools in many States 
are not well integrated in the vocational system. As I said, I think 
we have to date covered about 1,200 instructors in fire schools. 

Representative Price. Is the vocational training program men- 
tioned in actual operation in sufficient magnitude so that any con- 
clusions can be drawn on its adequacies ? 

Mr. Smiru. No. The training in the vocational schools at this 
time boils down to this: The Stanford report was filed with us last 
month. Two schools in Los Angeles and Dinwoodie Institute in 
Minneapolis have picked it up and said they propose to include it 
in the courses they offer during the next term. This is one that is 
just getting started. I think practically all of the training of this 
sort to date has been entirely on an in-plant basis. 

Representative Price. Does the AEC conduct these training courses 
for the contractor, or how are they conducted ? 

Mr. Smiru. No. The contractor sets up and conducts his own train- 
ing courses. The only thing we conduct for the contractors is that we 
do have a fire school which is open to the firemen on AEC’s own rolls 
as well as contractor firemen. This is given twice a year, once in 
Norfolk and once in San Francisco, in facilities made available to 
us by the Navy. It isa short course of a couple of weeks in duration. 

Representative Price. Mr. Van Zandt. 

Representative VAN Zanpr. I have no questions. 

Representative Pricr. Do you have any further comments you want 
to make ? 

Mr. Smiru. No. 


Representative Price. Thank you very much for your testimony. 
We will see you again next Tuesday. 
Mr. Smirn. Thank you. 
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(Subsequently the following letter was received from A. R. 
Luedecke, General Manager, AEC, regarding the above testimony :) 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 10, 1959. 
Mr. JAMES T. RAMEY, 
Evrecutive Director, Joint Committee on Atomic Energy, Congress of the United 
States. 

DeaR Mr. RAMEY: During the Joint Committee on Atomic Energy Workmen’s 
Compensation hearings on March 12, 1959, Representative Price requested Mr. 
Oscar S. Smith, Director, Atomic Energy Commission’s Office of Industrial 
Relations, to obtain for the record a statement regarding AEC plans to cope 
with possible large atomic plant fires or explosions in major industrial cities. 

Enclosed in accordance with that request is a statement which summarizes 
the AEC radiological emergency plans activities up to the present time. This 
statement briefly describes AEC emergency, disaster, and mobilization plan- 
ning activities and indicates the extent to which AEC emergency plans con- 
tribute AEC capabilities to assist in coping with serious (and minor) radiation 
incidents that fall either within or outside of AEC areas of responsibility and 
jursidiction. 

Sincerely yours, 
A. R. LUEDECKE, General Manager. 


STATEMENT ON AEC RADIOLOGICAL EMERGENCY PLANS 


The Atomic Energy Commission has in effect a radiological assistance plan, 
formulated in 1957-58, and administered through eight of its operations offices 
on a regional basis (see attached map). Under this plan each of these opera- 
tions offices has developed a capability to provide assistance at the Federal, 
State, or local level and to private industry upon request. Simultaneously with 
a national press release on June 10, 1958, to inform the public of the avail- 
ability of AEC radiological assistance in case of radiation incidents, contacts 
were made with the Governors of the various States to work out detailed plans 
for informing the civil authorities within their States of the capabilities avail- 
able in case of radiation incidents and of procedures to be followed in request- 
ing AEC radiological assistance. Appropriate information was sent also to 
AEC contractors and licensees. These initial contacts have been followed by 
cooperative programs which have varied to meet the interests, problems, and 
apabilities of the various States. 

In addition to the capabilities of the AEC there are available, if needed, 
Similar capabilities of the Department of Defense. Joint planning of the AEC 
and the DOD for handling of radiological emergencies arose in connection with 
plans to form a large reservoir of skilled capabilities in the areas of radiation 
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monitoring, medical assistance, and public relations to bring into action a 
prompt, effective, and coordinated response to possible accidents involving 
nuclear weapons. A formal agreement for joint action in this field was made 
February 27, 1958. <A copy of this agreement is attached. This agreement has 
subsequently been extended to include mutual assistance in any radiological 
emergency for which assistance may be requested. AKEC-DOD radiological 
emergency activities are coordinated through a Joint Nuclear Accident Co 
ordinating Center presently established at the Commission’s Albuquerque 
Operations Office, Albuquerque, N. Mex. The public was informed of this 
capability by means of an April 1958 press release and the distribution of a 
joint AEC-—DOD “Technical Information Bulletin on Atomic Weapon Accident 
Hazards, Precautions, and Procedures,” dated September 30, 1958 (copy at- 
tached). The combined AEC-—DOD capabilities make available more than 35 
trained emergency monitoring teams covering areas from Maine to California. 
These teams include more than 100 specially trained personnel and at least an 
equal number of health protection specialists not assigned to these teams could 
be recruited if needed. 

Also of interest is the AEC emergency, disaster, and mobilization planning 
function. Under this function planning is directed primarily toward insuring 
continuity of essential agency functions in time of impending or actual war; 
however, some features of the major plans developed by AEC Headquarters 
and field office and AEC contractors would be utilized to cope with any large 
scale natural disaster, explosion, fire, riot, or similar conditions affecting AEC 
installations. In addition, plans are maintained to meet specific emergency de- 
velopments such as threats of sabotage and the like. Where feasible, plans 
include mutual assistance agreements with communities adjacent to AEC in- 
stallations on matters ranging from firefighting to civil defense. Mobilization 
and disaster planning is coordinated with the Office of Civil and Defense 
Mobilization, and plans are revised in accordance with changes within the AEC 
and relationships with other Federal agencies and State and local governments. 

Early in 1958 the AEC in cooperation with the DOD and 10 other interested 
Federal agencies organized an Interagency Committee on Radiological Assist- 
ance. The primary objective of this Committee is to develop a proposed plan 
which would integrate the total pertinent Federal capability that could be made 
available to render appropriate advice and assistance in response to a request 
from an individual or organization knowledgeable of an accident believed to 
involve radioactive materials. Under the provisions of a National Plan, the 
AEC Radiological Assistance capability would be coordinated with the capa- 
bility of the DOD and other participating Federal agencies. A draft proposed 
national radiological assistance plan, which includes a proposed radiological 
training program for public safety and public health personnel at the local 
level, is expected to be submitted soon for the review of the participating 
agencies. 
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JOINT DEPARTMENT OF THE ARMY, NAVY, AIR Force, AND ATOMIC ENERGY Com- 
MISSION AGREEMENT OF GENERAL AREAS OF RESPONSIBILITY AND PROCEDURES 
APPLICABLE TO THE PROMPT, EFFECTIVE, AND COORDINATED RESPONSE TO ACCI- 
DENTS INVOLVING NUCLEAR WEAPONS, FEBRUARY 27, 1958 


1. Purpose.—To set forth the general areas of responsibility and general pro 
cedures required for prompt, effective, and coordinated response to accidents in 
volving nuclear weapons. 

2. Implementations.—The military services, AFSWP, and the AEC will issue 
instructions to implement this agreement. 

3. Responsibilities —(a) The commander of the military or AEC installations 
or facility nearest the accident will assume immediate control at the scene of 
the accident and take such immediate emergency action, within the limits of his 
eapability, as may be necessary to minimize the initial results of the accident. 
He will maintain control until relieved by the commander having primary respon- 
sibility as set forth in paragraph (b) or (c), below. 

(vb) Primary command responsibility for control at the scene of an accident, 
except under circumstances set forth in (c) below, rests with the service or 
agency having physical possession of the weapon at the time of the incident. 
Command at the scene will be assumed as soon as possible by the nearest or 
designated representative of the appropriate service or agency. 

(c) Primary command responsibility for control in the area where action is 
required in connection with accidents of a domestic emergency nature will rest 
with the Department of the Army. This is in consonance with expressions of 
“general policy” and “assignment of responsibility” contained in sections V and 
VI of DOD Directive 3025.1. For the purpose of delineating command respon- 
sibility under these circumstances, an accident of domestic emergency nature is 
said to exist when the damage is obviously, or finally determined through survey 
to be, of such magnitude as to fall within the scope of the definition set forth 
as guidance in paragraph 1, appendix A, of DOD Directive 3025.1. This defini- 
tion is quoted for ready reference as follows: “The term ‘domestic emergency’ 
applies to emergencies, occurring in and affecting the public welfare of the con- 
tinental United States, its Territories and possessions, as a result of enemy 
attack, insurrection, civil disturbances, earthquakes, fire, flood, or other public 
disasters or equivalent emergencies which endanger life and property or disrupt 
the usual processes of government.” 

(qd) AFSWP and the AEC will establish a joint coordinating center (field 
command, AFSWP-ALOO) to provide a centralized agency for coordinating as- 
sistance and information concerning accidents involving nuclear weapons. 

(e) The military services, AFSWP and the AEC may request assistance from 
the coordinating center at any time in the event of an accident. 

(f) The military services, AFSWP and the AEC will respond to requests from 
the coordinating center and local areas for mutual assistance, subject to com- 
mand and operational limitations. 

4. Procedurcs.—(a) The military services, AFSWP and the AKC will provide 
to the coordinating center information necessary to the maintenance of a current 
location list of specialized “teams” or units having the capability of rendering 
service in the various skills or fields appropriate to the peculiar requirements of 
nuclear weapon accidents. 

(b) The military services, AFSWP and the AEC individually will determine 
the channels of communication between their respective elements and the co- 
ordinating center. 

(c) When the services of the coordinating center are being employed. com- 
manders concerned shall keep the center informed of the status of the effort at 
the accident scene. 

(d) The “mission” and the principal “tasks and functions” of the coordinating 
center are as set forth below. Specific SOP’s will be developed by the coordinat- 
ing center for its use, based upon the implementing directives issued by each of 
the military services, AFSWP and the AEC to their subordinate elements. The 
operational essentials of such SOP’s will be furnished for information to all 
concerned, 

(1) Mission: To provide a centralized agency for coordinating assistance and 
information concerning accidents involving nuclear weapons. 

(2) Principal “Tasks and Functions”: 

(a) Maintain current information as to the location of specialized DOD and 
AEC teams or activities capable of responding to accidents involving nuclear 
weapons. 
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(b) Receive requests for assistance. 

(c) Request necessary assistance from appropriate DOD or AEC teams or 
activities. 

(d) Provide all available information to appropriate commands and agencies. 

(e) Where pertinent, obtain complete information regarding the type of 
weapon and system from operators or custodians when such individuals are 
known, for relay to the accident scene. 

(f) Refer public queries to the responsible agency. 


By authority of the Secretaries of the Army, Navy, Air Force, and the Com- 
missioners, Atomic Energy Commission : 
For the U.S. Army: 
DwicuT BE. BeAcH, 
Major General, GS, 
Director of Guided Missiles, ODCSOPS. 
February 26, 1958. 


Official : 
ARLEIGH BURKE, 
Chief of Naval Operations. 
G. SERPELL PATRICK, 
Rear Admiral, U.S. Navy, 
Director, Atomic Energy Division. 
For the Air Force: 
February 6, 1958. 
RicHarD T. COINER, Jr., 
Major General, USAF, 
Assistant for Atomic Energy DCS/O, Hq. USAF. 
ALFRED D. STARBIRD, 
Brigadier General, USA, Atomic Energy Commission. 
EDWARD N. PARKER, 
Rear Admiral, USN, Chief, AFSWP. 


U.S. AToMiIc ENERGY CoMMISSION, 


Washington, D.C., October 27, 1958. 
Hon. HERBERT B. LOPER, 


Chairman, Military Liaison Committee. 


DEAR GENERAL LOPER: Reference is made to your letter of October 9, 1958, 
concerning nonweapon radiological accidents or incidents. 

With respect to the request contained in the last sentence of your letter, the 
Atomic Energy Commission agrees to respond to requests from the military 
services through the joint nuclear accident coordinating center for assistance 
in nonweapon radiological accidents or incidents on the same basis as written 
in paragraph 3f of the joint Department of Army, Navy, Air Force, and Atomic 
Energy Commission agreement of general areas of responsibility and procedures 
applicable to the prompt, effective, and coordinated response to accidents involv- 
ing nuclear weapons and has established procedures for the accomplishment of 
the above. Requests from the military services for assistance in nonweapon 
radiological accidents or incidents should be directed through the joint nuclear 
accident coordinating center. 


Sincerely yours, 
PAUL F. Foster, 
General Manager. 
Representative Pricr. We have a representative of the Public 
Health Service, Mr. James G. Terrill, Jr., Assistant Chief of the Divi- 
sion of Radiological Health. 


Mr. Terrill, do you care to make any comment on the testimony ? 
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STATEMENT OF JAMES G. TERRILL, JR.,* ASSISTANT CHIEF, DIVI- 
SION OF RADIOLOGICAL HEALTH, PUBLIC HEALTH SERVICE 


Mr. Trerritt. Mr. Chairman, the other speakers and the advance 
copies of documents on Employee Radiation Hazards in Workmen’s 
Compensation have already indicated the broad nature of this subject. 
In the few minutes I have, I would merely like to emphasize a few 
points and comment on their relationship to training. These points 
are related to the broad training in depth necessary (1) to create effec- 
tive health standards, (2) to understand the impact of radiation on 
morbidity and mortality indexes that can be associated with radiation 
hazards, and (3) to evaluate individual compensation cases requiring 
expert judgment. There are also a variety of professional personnel 
involved in insurance, labor, management, and welfare and related 
activities, who should include some orientation in radiation protection 
efforts and effects on and off the job in their professional training. 

In the Public Health Service, in addition to the short term radiation 
protection training described by Mr. Smith, we have made a minor 
effort in the intensive training area. The principal efforts are related 
to the research training grants program administered by the National 
Institutes of Health and the staff training activities of the Division 
of Radiological Health. This activity is of such importance that the 
advisers to the Surgeon General have accorded this subject a high 
priority in their deliberations. We have been given to understand 
that in reviewing the several spheres of radiation activities the most 
ag and critical need was for trained personnel to put them into 
eifect. 

A variety of types are needed. I will summarize these. They are 
written in further detail in this brief document I have. (See docu- 
ment No. 1.) 

One is physicians with specialized training in radiation sciences. 
Dentists, Ph.D.’s, radiological physicists, and engineers with special 
training in these sciences. Statisticians and executive personnel. 
Radiation safety physicists, specifically trained in radiation safety 
and protection. This includes a high level of education in physics and 
allied basic sciences. Pertinent biological subjects such as genetics 
and physiology, mathematics, statistics, and radio- and bio-chemistry, 
followed by practical experience in laboratory and other fields. 

Last, of course, is the technician group that has been mentioned 
previously. 

This completes my comments on his excellent statement. 


1Graduated from the Universtiy of Cincinnati in 1937 with a degree in civil engineering. 
He studied public health engineering at the Massachusetts Institute of Technology Graduate 
School from 1938 to 1941. Since 1941 he has been active in the Public Health Service. He 
participated in the first Bikini tests. During the period 1948-51 he studied radiological 
defense under the sponsorship of the Armed Forces —— weapons project at the U.S. Navy 
Post-Graduate School and the University of California. He has participated in and directed 
= i Health Service activities related to the Nevada and Pacific test operations during 

Mr. Terrill is active in radiological committees of the American Society of Civil 
Engineers and the American Public Health Association. He is a member of the National 
Committee on Radiation Protection, the nuclear standards board of the American Standards 
Association, and the Expert Advisory Panel on Radiation of the World Health Organization. 

Presently, he is Assistant Chief of the Division of Radiological Health, Public Health 
Service, with headquarters at 4th and Independence Avenue SW., Washington, D.C. 
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(Document No. 1 referred to on p. 317 follows:) 


DocuMENT No. 1 


A. Physicians with full radiological training plus special experience and 
proficiency in radiation sciences. 

Dentists with similar special training. 

Fully trained (Vh.D. level) physicists, radiological physicists, and engineers 
with special interest, background, and application in the radiological sciences. 

Statisticians, public health administrative and executive personnel, etc., with 
radiation training and experience. 

Other managerial and policy-level persons, 

Other research personnel in the related scientific fields in radiobiology, 
genetics, ete. 

B. Radiation safety physicists: Namely, persons trained to a master’s or 
doctor's level specifically in the problems of radiation safety and protection. 
These include a high level of education in physics and allied basic sciences, 
pertinent biological subjects, such as genetics and physiology, and mathematics, 
statistics, and radio- and bio-chemistry followed by practical experience in 
laboratory and field problems. 

C. Technicians: Trained for restricted operation of certain types of equipment, 
or other limited activities, without requirement fur decisions of judgment and 
interpretation. 

This is typical of the type of planning necessary in the several existing and 
new categories requiring extensive training in the radiation protection and 
effects fields. 


Representative Price. Dr. Terrill, can anyone take courses in radio- 
logical safety given by the U.S. Public Health Service ? 
fr. Territi. Our courses—the short courses at Cincinnati—are spe- 


cifically directed toward helping State personnel who work on health 
problems whether they be in labor or with the health agencies. 


Representative Price. Does that mean, then, that you accept only 
persons who are sent to you by the State health agencies ? 

Mr. Territt. No. It also means that we cooperate and furnish 
training on request from atomic energy installations and some military 
personnel, and, broadly, anyone with a legitimate interest in radiation 
who is trying to cooperate in radiation protection efforts. 
se a el Hh Price. Hlow extensive is the operation? How many 


people do you have in these courses ? 

Mr. Territy. I think it would be best to submit this for the record 
because some of these courses are of the orientation type in which 
the numbers are quite substantial but misleading. In cahiee cases we 
keep the people there for a number of weeks and, of course, the num- 
bers are correspondingiy reduced. 

Representative Price. Would you submit an elaboration on this 
program for the purpose of the record? 

Mr. Territy. Yes, sir. 
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TABLE 1.—Summary of trainees in radiological health (1952-58) 





Fiscal year 


Number 

of trainees Number of 

attending trainees at Total 

courses at field courses 

RATSEC 
pips cecailaiel 105 239 344 
telah 121 297 418 
RS 98 271 369 
sn iii cana 145 235 
whacutniine 102 542 644 
eigiaticecelbiaden 226 387 613 
silicate lplpietanaiete 351 766 1,117 
edinelibihasatage 1, 148 2, 737 3, 885 


Table 2 shows the trainees by numbers and State from January 1952 through 


December 1957. 


TABLE 2.—Radiological health training, residence courses, January 1952- 
December 1957—Trainees by States 


MnO... = a nck ntmenaakenae 5 
BPO 6 ois Sakon awncueh cake 0 
ATER. occa cscudaatibdecwe 3 
Ceabibiriie 0nd. Soc ch a Cees 43 
COMNGGG. acca co cn westerns cae 5 
Connentiowt. 5 .6ocncia lc bebe kee 9 
TMMWIO: came newceete a ood 3 
IN onic sk mendes Ca SS 6 
GTI 4 cacducuscwecdeunns 28 
BBS ts cso, se ea ee 0 
PE ears oncinnc atin See 35 
SOeeR Sic. ie aac itcenk nu 18 
test. 2 Sn ate oe 1 
Ree ae eee eae 11 
DR hia ct ncdaastetiadiuhin 12 
TA Se Cane waa ehinbes 8 
DEOING s Bi. bli ddd ~ sma tancudeu 8 
RRO IN 6 focal nd ough antiaemscaeth 44 
PR EITON OR hic ona d cece eames a 16 
MiGnIN =  S5 Seccunsouaheconeeue 32 
Diintieseet bo. bugis. wid 3 
MII. citi i nuh ttabiauced 3 
eo ie welied 21 
ROMs incon tl wae antn ie eabenens 2 
Ne@prieie 5d cee ee 8 
NOQWAIR si ecc wc acto bauer uteeeke 0 
New Hampshire_-_...........---- 5 
NOW eee os os uae ae waa ae 12 
WOW DONO cess cmesinsittcacdwuene 4 
Newey Gt bt ce eo ree 41 
North Gavoltiel.. 6c 36. a oe. 4 
Nortlt DMRGOS. «ccc cccacndkssac 0 


Table 3 shows the number of field 
through December 1957. 
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TABLE 3.—Radiological health training field courses, where presented, Jan. 1, 
1952-—Dec. 31, 1957 


Number Number 
of courses of courses 


Tuscaloosa, Ala Rochester, N.Y 
Juneau, Alaska New York, N.Y 
Little Rock, Ark Lincoln, Nebr 
Berkeley, Calif Las Vegas, Nev 
Los Angeles, Calif Mercury, Nev 
St. Mary’s College, Calif Cleveland, Ohio 


Oklahoma City, Okla 
Honolulu, T.H Portland, Oreg 


Evanston, Ill Harrisburg, Pa 

Iowa City, lowa Philadelphia, Pa 

Cedar Falls, lowa Pittsburgh, Pa 

Lawrence, Kans Brookings, S. Dak 

3| Vermillion, S. Dak 

Ageia: “TOBsc sic ccicecccccwacawe 
College Station, Tex... ...ccncucae 
RI GUBtON, ROE ie eceemacgion 
Seattle, Wash 


TRAINING DATA 


1. Resident course trainees, total (January 1950-June 1958) 
Field course trainees, total (January 1950—-June 1958) 


Distribution by States and foreign countries is available. 


Distribution by professions or affiliations not available; such would indicate 
very few M.D.’s, mostly engineers and scientists. 


2. Residence course trainees—Fiscal year 1958 
Field course trainees—Fiscal year 1958 


State and local health departments and other agencies 
Public Health Service and other Federal agencies 


Universities 
Industry 


Representative Price. Does the Public Health Service or State 
health departments have the right of entry into industrial establish- 
ments to examine the conditions of the work ? 

Mr. Terrmi. The Public Health Service generally does not have 
the right of entry. Our regulatory activities are carried on pre- 
dominantly through the State health departments. This would var 
from State to State, but in most States the industrial hygiene activi- 
ties are a part of the State health department. 

Representative Price. Can unsafe conditions, if found, be cor- 
rected by other than voluntary means? 

Mr. Terri. ‘This would depend upon the individual State, but I 
am sure that in many States these can be corrected by other than 
voluntary means. 

Representative Pricr. Do you have any record of the number of 
States where this would be a compulsory action? 

Mr. Territt. There is a document which tabulates the State laws 
and responsibilities in the industrial employee area and this could be 
made available. (This document, entitled “Occupational Health and 
Safety Legislation,” a compilation of State laws and regulations 
(PHS publication No. 357, 1954), is on file with the Joint Committee. ) 
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Representative Price. Mr. Van Zandt. 
Representative Van Zanpr. I have no questions. 
Representative Price. Mr. Toll. 

Mr. Touu. Dr. Terrill, is there anyone in your division or anywhere 
else in the Public Health Service that has the competence of looking 
at the design of a proposed reactor to tell whether or not it can be 
operated safely ? 

Mr. Terriww. Starting a few years ago—in 1954 specifically—we 
began training personnel with this specifically in aie We trained 
one officer at North Carolina State College under Dr, Beck for 3 years 
and we have two additional officers, one at MIT and another that has 
been trained at Michigan and later at Idaho operations office, for pub- 
lic health activities that are pertinent to major reactor installations. 
We also have six additional officers who have completed the military 
radiological defense engineering course that has been utilized as a 
staffing recourse by the AEC reactor activities.* 

Representative Price. If you were to take over responsibility for 
licensing of reactors you would have to increase that staff by a couple 
of hundred people or something like that ? 

Mr. Trrritt. I imagine we would have to approach it as the Atomic 
Energy Commission approached their activities when they took over 
the Manhattan District. You would just have to completely forget 
what you have and start thinking organizationally in new dimensions. 

Representative Pricer. Thank you very much, Dr. Terrill. 

Mr. Terri. Thank you, sir. 

Representative Price. The next witness this morning will be Dr. 
Morris Kleinfeld, director, Division of Industrial Hygiene, New York 
State Department of Labor. 


STATEMENT OF MORRIS KLEINFELD,? DIRECTOR, DIVISION OF IN- 
DUSTRIAL HYGIENE, NEW YORK STATE DEPARTMENT OF LABOR 


Dr. Kietnretp. Mr. Chairman, I am sorry, I have just one state- 
ment. I will try to abstract the material of this statement which com- 
prises about 18 minutes of testimony. 

Representative Price. You may proceed in any manner you desire. 

Mr. Kiernrevp. To meet the current needs the States have employed 
either singly or in combination the following control measures. One, 
the adoption of broad, comprehensive radiation protection codes. 

Two, registration of radiation sources. 

Three, incorporation of the standards of the National Committee 
of Radiation Protection into existing regulations. 

To date, 16 States require registration. Of these, nine have adopted 
codes. Other States are utilizing the National Radiation Committee 


1 Other professional personnel in several categories have been given long-term (a year or 
more) training in radiation protection. 

2 Born Feb. 27, 1915; graduated from Baylor University, received B.A. and M.D. degrees 
in 1938: graduate studies in field of medicine at New York University Post Graduate Medi- 
cal School 1945-49; presently director of the division of industrial hygiene, New York 
State Department of Labor; formerly Regional Medical Director, Civil Aeronautics Admin- 
istration, Region I. 

Fellow: American College of Physicians, American College of Preventive Medicine, 
American Academy of Occupational Medicine. 

Member: Nuclear Standards Board of the American Standards Association, Advisory 
Group of the National Committee on Radiation Protection. 

Academic associations: Assistant adjunct professor of occupational medicine, Columbia 
University and assistant vrofessor of clinical medicine, New York University Bellevue 
Medical Center. 
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protection standards as a principal. mechanism for control. Sixteen 
additional States have action pending on codes or registration. 

In addition to the specific administrative measures, 14 States have 
authorized or appointed a coordinator to promote, develop and/or 
expedite nuclear energy activities. Thirty States have atomic energy 
advisory committees or similar consultant bodies to counsel their Gov- 
ernors and legislators. 

Administrative mechanisms employed by the States: To meet the 
current needs, the States employ either singly or in combination, the 
following control measures: 

1. Adoption of broad, comprehensive radiation protection codes. 

2. Registration of radiation sources. 

8. Incorporation of the standards of the American Conference of 
Governmental Industry Hygienists and the National Committee on 
Radiation Protection into existing regulations, 

To date, 16 States require registration, of these, 9 have adopted 
codes, and other States are utilizing the ACGIH and NCRP standards 
asa principal mechanism for control. Sixteen additional States have 
action pending on codes or registration (2). 

In addition to specific administrative procedures, 14 States have 
authorized or appointed a coordinator to promote, develop and/or 
expedite nuclear energy activities. Thirty States have an atomic 
energy advisory committee or similar consultant body to counsel their 
governors and legislatures (2). 

Evaluation of administrative control measures: Although the ad- 
ministrative mechanisms have not been in operation for an adequate 
period to evaluate fully their efficacy, certain comments can be made. 

1. Incorporation of maximum permissible limits into existing State 
regulations: The utilization of maximum permissible limits for ex- 
posures to ionizing radiation as standards having the force of law are 
inadequate per se, and should be supplemented by registration and 
inspection procedures. 

Codification of maximum permissible limits should clearly indicate 
that they are, of necessity, guides and not absolute values and provi- 
sions must be made for their ready revision as more exact data become 
available. 

2. Registration of installations or sources: Registration of installa- 
tions or sources is valuable in a radiation protection program because 
it keeps a State informed of the extent of the radiation usage within 
its jurisdiction. 

In essence, registration defines the hazard and by so doing deter- 
mines the degree to which inspection is necessary, thus permitting the 
regulatory agency to estimate its workload for budgetary purposes. 
In addition the act of registration itself is of educational value in 
calling attention to the sites of potential hazards requiring vigilance. 

Registration cannot be relied upon as the sole means for administra- 
tive control. It must be supplemented by an active inspection pro- 
gram to assure that operations are conducted in accordance with es- 
tablished standards. Registration alone cannot evaluate the com- 
petence of a particular user before he acquires radioactive sources. 
This shortcoming can be eliminated by a State licensing system or 
by a comprehensive radiation safety code. 
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3. The comprehensive radiation protection code: Besides providing 
for registration of radiation sources and incorporating maximum per- 
missible limits, a comprehensive code clarifies responsibilities and 
jurisdictions. It establishes criteria for safe operation in terms of 
such safety procedures as surveying, monitoring, labelling of radia- 
tion sources, warning signs, protective devices, shielding, record keep- 
ing and instruction of exposed personnel in proper work techniques. 
It also requires the assignment of qualified radiation safety personnel 
to supervise the use of ionizing radiation. 

There are important aspects of radiation protection with which a 
radiation code cannot deal effectively. However well written and well 
administered a code may be, accidents caused by human failure can- 
not always be prevented. Present codes, most of which are of the 

rformance type, do not spell out for management specific engineer- 
ing control data such as the amount of shielding, the appropriate dis- 
tance from the source and other technical details. Because of its 
inherent nature, the effectiveness of a performance type code thus 
depends largely on the competence, specialized skills and continuing 
vigilance of all concerned. 

Specification type codes may be desirable in some situations because 
they are more explicit than performance type codes in prescribing for 
control. The recently adopted code for sealed beta sources as an 
American Standards Association standard is anexample of this. How- 
ever, specification codes are inherently inflexible and can impede the 
growth of the atomic industry unless such codes were reasonably uni- 
form in their requirements for surveying, monitoring, labeling and 
recordkeeping. Their structure should po permit rapid revisivn as 
changing circumstances dictate. 

Although most codes require the reporting of incidents of excessive 
exposure of personnel, they do not define radiation injury. At the 
present, reliance must be placed on other mechanisms for handling 
this or the related problems of liability and disability. 

New York State’s experience in administering a radiation protec- 
tion code: The experience of New York State will serve to illustrate 
the administration of an industrial radiation protection code.(3). A 
comprehensive industrial code rule was promulgated in December 
1955 to achieve the aims in radiation protection already mentioned. 

The clear definition, in the New York State Sanitary and Indus- 
trial Codes, of the respective responsibilities of the health and labor 
departments in matters of radiation protection has effectively 
averted an overlap in the functions of the two departments. The 
labor department has been assigned jurisdiction over industrial sources 
and uses of ionizing radiation and the health department has been 
given responsibility for nonindustrial applications. In general the 
labor department assumes responsibility for everything which takes 
place inside the walls of an industry; and the health department has 
responsibility for everything outside. 

The code has proven to be an extremely useful educational tool. It 
has impressed upon industry the dangers inherent in the use of ioniz- 
ing radiation and has encouraged equipment manufacturers to design 
their devices with adequate safeguards. 

Five full-time and two part-time professional employees of the State 
labor department’s division of indstrial hygiene administrate the in- 
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dustrial code rule relating to radiation protection. Since the pro- 
mulgation of the code rule in 1955, the State legislature has appropri- 
ated an approximate annual average of $47,000 to the labor depart- 
ment for the personnel and equipment required to administer the code 
rule. 

Registration of sources in industry: Most of the sources have been 
registered since the inception of the code. To date, there are ap- 
proximately 425 registered installations with nearly 6,000 pieces of 
equipment and 50,000 curies of radioactive material. (This does 
not include material classified because of security restrictions.) Tables 
I and II are detailed tabulations of this data. Although approxi- 
mately 5,000 people are exposed to some ionizing radiation in the 
course of their employment in the registered installations in New York 
State, most of their exposures are minimal. From data recently com- 
piled by the New York State Labor Department, over 95 percent of 
the occupational radiation exposures are less than 50 mrem per week, 
which is considerably lower than the maximum permissible dose of a 
100 mrem per week prescribed by the AEC for its contractors. Avail- 
able data indicate that the experience of the AEC contractors is simi- 
lar.(4). 

The radiation hazard is still relatively low compared with other in- 
dustrial hazards such as silica dust and chemical] air contaminants. 
However, over the past 18 months, the number of registered instal- 
lations has increased by-third and the number of exposed employees 
has increased by nearly one-half. In terms of strength and number of 
sources and the widening use of ionizing radiation, the potential radi- 
ation hazard is of sufficient magnitude to justify continuous efforts 
toward its control. 

Degree of compliance: During the first 18 months the code was in 
effect, contro] measures were evaluated in about half of the installa- 
tions, excluding those of AEC contractors. In 6 percent of these, the 
excessive exposures which were found were subsequently reduced. In 
only one case was legal action required to secure compliance. Com- 
pliance with other requirements such as proper surveying, posting of 
warning signs, personnel monitoring, and maintenance of records 
was less complete initially. Through such means as on-the-spot educa- 
tion, sponsored seminars, publications and persuasion, increased com- 
pliance has been obtained and we anticipate that this trend will con- 
tinue. 

As of March 1, 1959, over 90 percent of the registered installations 
have been inspected and evaluated. Table III is a summary of ad- 
ministrative activities revealing that there is current compliance 
under normal operating conditions with maximum permissible dosages 
and maximum allowable concentrations. In three plants, it was 
necessary to prescribe additional protective measures to insure that 
the dose limits of personnel working outside the radiation area, that is, 
one-tenth of the prescribed dosage, would not be exceeded. 

The types of noncompliance encountered include, in order of fre- 
quency, failures to: (1) perform an adequate survey, (2) monitor ex- 
posed personnel, (3) maintain radiation records, (4) register radiation 
sources, (5) report accidental overexposures, and (6) post radiation 
areas. 





RADIATION HAZARDS 325 


Overexposure data: Excessive exposure to radiation is defined in 
New York State Industrial Code Rule No. 38 as a dose in excess of 
3 rems during a 13-week period. Nineteen such incidents have been 
reported to the New York State Labor Department since the promul- 
gation of the code a little over 3 years ago. 

Eight of these incidents did not actually constitute overexposures of 
the individual. In seven, the reports were based upon an erroneous 
measurement of exposure, caused by improper handling of radiation 
measuring devices. For example, in several situations, excessive read- 
ings on film badges resulted from their storage in a high radiation area. 
In the other incident, prompt evacuation of personnel from the work 
area following an accidental spillage of strontium 90 prevented over- 
exposure. These conclusions are supported by the fact that there 
was no discernible clinical evidence of injury in any of the eight 
instances. 

The 11 instances of actual overexposure may be divided into two 
categories: (a) those due to chronic low level routine overexposures 
ranging from 0.4 to 1.2 rems per week exceeding the 3 rems per 13 
weeks of penetrating radiations from radioactive material; and (0) 
those created by acute high level accidental overexposure to X-rays 
and radioactive materials with dosages ranging from 30 to 1,200 rems. 
The exposures in the latter group were fortunately confined to non- 
critical areas of the body. 

Of the 11 instances of actual overexposure, three cases of observable 
injury (radiation burns) were clearly established as having originated 
after the code went into effect. In the plants where overexposures were 
reported, remedial measures have since been taken to avoid recurrence. 

Contemplated revisions of industrial code rule 38: In the light of 
recent changes in the standards set forth by the NCRP and from our 
experience gained in administering New York State Industrial Code 
Rule No. 38, the industrial commissioner’s advisory committee on 
the radiation code has met periodically to consider the following 
revisions : 

1. Incorporation of the new dosage limits set forth by the NCRP; 

2. Omission of the requirement for labeling of small sources which 
are exempt from registration ; 

3. Changing the registration requirements of a high voltage 
thermionic equipment based on the intensity of their radiation output 
rather than on their operating voltage ; 

4. Making requirements for storage of radioactive wastes within the 
a consistent with the waste disposal rules set up by the State 

ealth department; and 

5. Making requirements for storage of radioactive wastes of certain 
strengths in fireproof quarters consistent with good fire prevention 
practices. 

These revisions are intended to— 

1. Permit better coordination with other State agencies involved 
in the field, such as health and fire departments; 

2. Eliminate unnecessary restrictions for industry, thereby en- 
couraging it in the utilization of atomic sources; and 

3. Assure more adequate radiation protection without imposing 
any real hardship upon industry in meeting the downward re- 
vision of standards. As has already been mentioned, approxi- 
mately 95 percent of industry is already meeting these standards. 
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The need for resolution of conflicting opinions: As our experiences 
in the field of radiation protection have accumulated certain differences 
of opinion have arisen which require clarification to insure a more 
uniform approach. 

1. Variation in standards and codes: Some observers have high- 
lighted differences among the various codes as a weakness in State 
regulation. (5) Such rr tect include the variations in the phrase- 
ology of permissible dose limits, and the details of record keeping 
and exemption requirements. Although these differences do exist, 
they do not significantly reduce the radiation protection provided 
to the worker. Other variations are due to differences in delegated 
responsibilities. 

2. Identification of the major industrial radiation hazard: Although 
not fully appreciated, in our experience, the major hazard in industry 
is at present associated with the use of electrical radiation-producing 
equipment rather than radioactive materials. X-radiation continues 
to constitute the bulk of the problem in terms of numbers of installa- 
tions and degree of hazard. Equipment which produces X-radiation 
does not come within the AEC licensing regulations. By comparison, 
AEC licensed sources are relatively few and for the most part con- 
stitute low-level hazards. 

3. Extent to which special training is required: There has been 
undue emphasis upon the need for highly specialized skills and per- 
sonnel for coping with radiation hazards in industry. Experience 
has shown that currently employed safety supervisors, engineers, and 
industrial physicians with some additional specialized training in 
radiation protection can handle most radiation problems. This is 
borne out = a study by a large corporation which performs highly 
diversified and widely scattered operations involving the use of 
ionizing radiation. (6) The same postulate applies to governmental 
occupational health personnel who enforce codes. However, in cer- 
tain areas, such as special nuclear production and utilization facilities, 
there is a need for personnel with special qualifications. 

Problem areas in State activities: There are a number of problem 
areas which exist on the State enforcement level. On the whole, the 
problems differ depending upon the administrative framework, the 
degree of industrialization, and the extent of the programs in the 
State. The following illustrate some of these areas: 

1. Budgetary considerations: The budgetary needs vary with the 
scope and type of program necessary to provide adequate safeguards. 
A comprehensive program to control the increased hazards created by 
the expansion of the atomic industry will require increased budgetary 
supplementation. Data obtained by the US. Public Health Service 
on the radiation programs in 12 States indicate that in general, the 
—— budgetary allowances should be increased. (7) Continuing 

nancial support is needed to recruit additional personnel and to pro- 
vide additional training for those already engaged in radiation pro- 
tection in order to keep pace with the expansion of the industrial utili- 
zation of atomicenergy. Many States are looking to the Federal Gov- 
ernment for financial assistance for these purposes. 

2. Duality of Federal and State responsibilities: The problem of 
duality of responsibility exists, particularly in those States having 
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comprehensive codes. Both the Atomic Energy Commission and the 
States provide for an inspection program of users of isotopes. Both 
are also becoming increasingly active in the matter of waste disposal. 
This leads not only to unnecessary duplication of effort but may 
impede atomic development. There is a need, therefore, to define and 
assign areas of jurisdiction. Since the protection of the health of 
the workers is an inherent right of the States, all States can play an 
increasing role in radiation protection if given the responsibility and 
financial assistance. 

3. Nuclear energy development and radiation protection: The ex- 
tent of the development and acceleration of the nuclear energy indus- 
try in the State is closely tied to the regulatory requirements. Regu- 
lations which are too stringent and excessive inhibit and discourage 
nuclear development. Conversely, inadequate regulations which fail 
to prevent injury or serious incidents may, by arousing public opinion, 
be as serious a deterrent to the expansion of nuclear energy programs 
as inflexible rules. 

Adequate data based on experience, proper dissemination of infor- 
mation at all levels, and a continuing effort to resolve differences when 
and where they arise is essential to meet this dual need for safety and 

rogress in atomic development. The contemplated revisions of the 
industrial radiation code of New York State are in keeping with these 
two objectives. 

4, Interstate problems: Because nuclear energy activities cut across 
State lines, problem areas affecting more than one State do and will 
continue to arise. Waste disposal and air pollution created by radio- 
active effluent from reactors are typical of these problems. The Fed- 
eral Government is of necessity deeply interested in these two areas. 

The use and transportation of portable radioactive sources outside 
the State in which they are registered present problems in administra- 
tive control. These can be met by the formulation of interstate com- 
pacts and adoption, by the several States, of consistent regulations for 
radiation protection. An interstate agency may be of value in resolv- 
ing issues of common interest to the States. 

Summary and conclusions: The three administrative mechanisms 
employed by the States for protection against radiation hazards were 
discussed and evaluated. From the experience to date, a comprehen- 
sive code has proven to be the most effective instrument for the control 
of industrial radiation hazards. This has been demonstrated by over 
js years of experience in the administration of such a code in New York 

tate. 

The current major industrial radiation hazards arise from electrical 
radiation producing equipment rather than from radioactive sources. 
The former is under the exclusive jurisdiction of the States while the 
responsibility for the latter is shared by both the Federal and State 
Governments. 

Certain problem areas have been anaes, such as duality of 
weponsipinyy: particularly between Federal and State Governments 
and the interrelationship between regulation and nuclear ener 
development. In the first area, jurisdictions need to be defined. In 
the second, there is a need for realistic radiation protection require- 


—_ to strive toward the dual objective of safety and progress in this 
e 
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TABLE I.—Distribution of registered installations by industry as of Mar. 1, 1959 


Number of Number of 
Industries installations Industries tnstallations 
Manufacturing—Con. 
Paper and allied products 
Printing and publishing 
Manufacturing: Clinical and allied products_.__ 40 
Stone, clay, and glass Petroleum and coal products__ 
Primary metals Rubber products 
Fabricated metals Miscellaneous 
Machinery, nonelectrical Public utilities 
Machinery, electrical Transportation 
Transportation equipment____ Wholesale and retail trade 
Instruments Service industries 
Food and kindred products____ Research and development 
Textiles Not elsewhere classified 
Apparel 


TABLE II.—Number of registered sources, by type and strength, as of Mar. 1, 
1959 


Number of} Quantity Percent 
Type sources in curies jchange from 
July 1, 1957 


Radiation producing equipment: 
RI Tica ica anmmbnaaneaon 
Radioactive static eliminators ! 
Medical X-rays 4 is 
Gaging devices !.__..--....__--_- Sie apisictas ahi Antenne Gieicin oe tm eae Te 
High voltage thermionic equipment ! 
Particle accelerator! 
Neutron sources ! 
Nuclear reactors 
Radioactive materials: ? 
ts IN Sos oe ide ncctendubesusedssésenddsbendd welbeeeocdeineus 
Large sealed sources 4 
Unsealed isotopes 
Radium and daughter products ! 
Unsealed uranium and thorium 
Irradiated activated materials 


1 Items wholly or partially exempt from AEC jurisdiction. 

3 Does not include classified quantities of fissionable material. 
3 Source strength less than 1 curie. 

4 Source strength 1 curie or more. 
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Representative Price. I think back in 1957 after your code had 
been in existence and operating for about 18 months, your State in- 
spector found violations of the safety code on the industrial use of 
radioactive material in 6 percent of the plants that were surveyed. 
Would you update those figures for us and give us something of the 
picture as it exists today after 2 more years of operation ? 

Dr. Kiertnretp. From recent available data that I have there is vir- 
tually complete compliance with the maximum allowable standards. 
There is some noncompliance with perhaps the posting of radiation 
areas and perhaps surveying and monitoring. By and large, the 
significant areas where potential hazards would exist which may re- 
sult in exposure to above maximum allowable concentrations and 
maximum permissible dosages are now in virtually complete com- 
pliance. 

Representative Price. Do I understand that under your New York 
State Code in each instance where radioactive material is handled, 
at least one person has to be qualified as a radiological safety person ? 

Dr. KLEINFELD. Yes, sir. 

Representative Price. How do you determine the competency of 
such a person? How do you know that he really knows his job? 

Dr. KLetnrevp. This is a matter which has not been defined con- 
sistently, Mr. Chairman. We review the registration form and on 
the registration form we ask for the qualifications of the person re- 
sponsible for radiation safety. We have in general terms defined what 
his qualifications should be in the code. It is a matter of judgment, 
in our opinion, based in a large measure on our experience. To a 
significant degree it is also based on the operations of the plant. There 
is no real yardstick which spells out competency for the total pro- 
gram. 

Representative Price. Do you have any provisions to license such 
individuals? 

Dr. Kxernreip. We do not license. We have no licensing provision 
in our code. We havea registration requirement. 

Representative Price. Has it ever been suggested that they be li- 
censed personnel ? 

Dr. KLe1nrexp. It has been suggested and been talked about but at 
the present time we have not given it real consideration, particularly 
since our data have indicated that not much more would be accom- 
plished above the registration requirements. 

The AEC has the licensing requirement applicable to isotopes under 
its jurisdiction, and we did not want to duplicate this responsibility. 
We have coordinated our thinking and accepted their licensing re- 
quirement as part and parcel of our activity within the State. 

Representative Price. Does the New York State Health Depart- 
ment have a compulsory radiation code? In other words, can they 
enforce their code in the same fashion and with similar legal machinery 
as the labor department ? : 

Dr. Kietnretp. In general, yes. The State health department has 
a similar legal machinery to apply radiation protection enforcement 
procedures outside the industrial establishments, with the exception 
of public utilities. 

Representative Price. What about the training of your personnel ? 
What sort of training do you find necessary to equip your own per- 
sonnel in the enforcement of the code? 
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Dr. Kiernretp. We have found that we need varied types of train- 
ing depending on the function of the individual. Our chief radio- 
physicist is required to have a good background in atomic physics, 
coupled with training in industrial hygiene because the problems 
overlap. Our associates have had training in industrial hygiene, 
they are professional engineers. They are required to have several 
years of training in the principles of radiation. Then we have indus- 
trial hygienists who are mechanical engineers, and who are called in 
on special problems where their specialized skills are needed. For 
example a problem may arise where radioactive effluents are being 
put out in excess quantities and there is a need for containment. He 
will be called in to recommend the best type of ventillation system in 
order to contain the effluent. 

Representative Price. Mr. Blackman. 

Mr. Buacxman. Dr. Kleinfeld, could I follow up that question a 
little ? 

In the division of industrial safety service, they are making routine 
inspections of factories and all kinds of industrial establishments. 
Do these people do anything with respect to the enforcement of this 
radiation code or is this left to your industrial hygiene unit separately ? 

Dr. KuerNrevp. This is left essentially to the industrial hygiene 
division. We do, however, use industrial safety service. I think it 
has about 400 safety people. We use them simply as our eyes and ears. 
When in the routine course of inspection they find radioactive sources, 
they will acqauint us with them. We will then ascertain whether 
they have been registered. If the inspectors suspect that the sources 
are not operating safely they will apprise us of it and then we will 
send our industrial hygiene personnel to evaluate the safety procedures 
in the plant. 

Mr. Biackman. How large a staff do you have in industrial 
hygiene? 

Dr. Kietnretp. We have five personnel dealing specifically with 
the problem of radiation protection and an engineering staff to ‘supple- 
ment this group. 

Mr. Biackman. How frequently do you inspect these radiation 
sources ? 

Dr. Kiernretp. As I have indicated in the testimony, we have in 3 
years evaluated and inspected almost all of the installations. Ini- 
tially our priority was based on three criteria. (1) Those which have 
the highest hazard potential. (2) Those which were newly designed, 
utilizing industrial sources in some form and application. (3) The 
newness of the experience. As we covered these three areas then we 
moved in a general overall survey of allestablishments. By and large, 
we felt that this approach was most efficacious. 

Representative Price. Dr. Kleinfeld, I notice in your tabulation of 
registered installations that you have one mining operation. Is: that 
an underground mine? 

Dr. Kiernrexp. I believe so. 

Representative Price. Are you familiar with the safety regulations 
on matters of ventilation ? 

Dr. KiLernreLp. Yes. 

Representative Price. What type of regulation do you have? 
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Dr. Kietnretp. This is regulation which is applicable to all under- 
ground establishments. We have a number of mines, such as Hem- 
atite Mines, and we apply the same industrial hygiene standards to 
them as we do to this type of mine. We have a code dealing with 
dust, fumes and gases. The standards would be applicable in this 
particular mine as elsewhere. 

Representative Price. Do you have compulsory enforcement for 
correction of violation ? 

Dr. Kiernretp. Yes. We have a legal arm in this area. It is 
known as the Bureau of Mines, Tunnels, Quarries and Explosives. 
This Bureau enforces several codes which relates to health and safety 
in these matters. 

Representative Price. I notice in your statement—I don’t know 
whether you meant to infer that they were shortcomings in your 
present code—where you say that the present codes, most of which 
are of the performance type, do not spell out for management spe- 
cific engineering control data such as the amount of shielding, ap- 
proach rate distance from the source and other technical detail. 
Then on page 5 you say they do not define radiation injury. Are you 
referring to these as shortcomings in existing codes ? 

Dr. Kuiernretp. No. I really refer to them as matters for which 
we have no definite answer at the present time, based upon the limited 
experience of 4 to 5 years which we have had since the code went 
into effect. There is a need for an additional learning experience 
and a continued review of this to ascertain whether there is need for 
changes and revisions with regard to performance types of codes. 
Most States have a performance type of code, with the exception of 
the State of California. We personally feel that experience is still 
lacking to start industry off with stringent specifications. We felt 
that in order to promote the use of atomic energy, greater flexibility 
in the early state of affairs was needed. That is we should just tell 
industry this is the end result we want. This is the standard. We do 
not care how you maintain it. Whether you maintain it by using 
shielding as the means, or by using distance as the means or by any 
other means, this is the end result that we request. You determine 
for yourself how you want to apply the means to reach this end. 

With regard to defining radiation injury, I personnally am not clear 
whether this should be in a radiation code or that should be placed in 
another administrative framework under workmen’s compensation so 
that they define radiation injury just as they perhaps define disability 
and so on. 

I have no personal clear convictions at present as to whether its 
inclusion or exclusion would or would not indicate a weakness of a 
radiation protection code. 

Representative Price. Are there any further questions? 

Representative Van Zanpr. No. 

Representative Price. Mr. Toll. 

Mr. Tou. Dr. Kleinfeld, I believe you testified that New York 
State has two radiation codes. One promulgated by the department 
of labor with which you are associated and one by the health depart- 
ment. 

Dr. Kixernretp. Yes. 
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Mr. Tori. Are you familiar with the law review article by Profes- 
sor Frampton in the Stanford Law Review of a year ago about the 
regulation of the codes in the States? 

Dr. Kuernrevp. I have some familiarity with the article, yes. 

Mr. Tox. I believe he pointed out that there was some difference 
between the two New York codes and they were not completely con- 
sistent. Could you comment on that? 

Dr. Kuernretp. Yes. I would say that on the whole the incon- 
sistency is quite minor. In general the inconsistencies refer essen- 
tially to differences in phraseology. One code defines, for example, 
the maximum standard of nonpenetrating radiation in terms of the 
skin. The other code uses the same maximum permissible dose and 
refers it to the whole body. In this situation whether it is referred to 
the skin or whole body, it means the same thing to the technical 

erson. 

The other difference referred to is due to differences in jurisdiction. 
The labor code does not deal with the problem of waste disposal and 
hence it does not mention it. Since it is within the purview of the 
health department they define it and they deal with the problem. We 
did not wish to duplicate this function and therefore have not referred 
to it in our code. 

Mr. Tout. Are these differences either a burden on industry because 
of the differences, or do they represent a possible danger to employees 
because one is different than the other ? 

Dr. Kiernretp. They are neither a burden or a danger. With 
regard to the maximum permissible standards they are identical. So 
that the standards of permissible exposure to the employee, whether 
he is in a hospital or whether he is in industry, are one and the same. 
As far as the hardship to industry is concerned—and this I can 
only cite from personal communications with industrial safety 
people—I do not believe that this exists. We have so defined 
the problem of jurisdiction that anything that occurs inside of an 
industrial establishment comes within the purview of the labor 
department. 

Anything that occurs outside the industrial establishment is within 
the realm of health department activities. I think this is a sharp 
dividing line, and I think fairly clearly defined, to provide industry 
no real impediments. 

Mr. Tout. I believe you testified that your codes are based on the 
recommendations of the NCRP, is that correct ? 

Dr. KLernrewp. Yes. 

Mr. Torx. Their standards were changed a couple of years ago so 
you now have to change your standards to make them consistent, is 
that correct ? 

Dr. Kuzrnretp. Yes, sir. This is one of the proposals of the 
radiation advisory committee of the State. 

Mr. Tort. Do you think it is a = idea for the States to adopt 
these codes when the NCRP may be changing their code or should 
the States wait until this area settles down a little bit? 

Dr. Kurrnrevp. Since we feel that the National Committee on 
Radiation Protection is the leading authority in this area then it 
behooves us to accept their recommendations. I am sure that the 
NCRP itself feels that we are still in a dynamic state and we may 
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revise it either downward or upward or maintain it for a number of 
years. To be consistent there is need for this type of conformity. 

Mr. Toru. I believe New York adopted a new atomic energy law 
a one or two ago. Does this affect your radiation control in any 
wa 

Dr. KLEINFELD. I have not read the act and therefore my reply 
is strictly a guess. I believe it would not materially alter our activities, 
Most probably tlie coordinator will deal essentially with matters re- 
lating to nuclear energy which in terms of radiation protection is 
not at the present time the major problem in New York State. His 
office will function as a channel for the facilitation of information 
and coordination of the two departments in the atomic energy field. 
I belive one of his major functions will be to promote atomic devel- 
opment in the State. 

Mr. Toit. Is your main job, as far as radiation control is con- 
cerned, concerned with radium and X-rays and sources that are not 
regulated by the AEC, or do you have more effort in checking AEC 
licensed activities ? 

Dr. Kurernretp. We do both. We have an exclusive responsibility 
as it concerns X-radiation and the radium sources that you refer 
to. We also have the responsibility, we feel—and this is a dual re- 
sponsibility with AEC—with regard to licenses. That is outside the 
AEC contractor relationships. We do not enter into the latter area. 
Anything outside the AEC contractors, we are an active participant, 
that is in matters of radiation protection. 

Mr. Totxt. Which is your biggest problem ? 

Dr. Kietnreip. Our biggest problem at the present time is radia- 
tion producing equipment, essentially X-radiation. In terms of num- 
bers, and the magnitude of the hazard this is the big problem. I 
feel it will continue to be the big problem in the next 5 years or 
more. 

Representative Price. Thank you very much. 

The next witness this morning is Mr. John O’Neill, Department of 
Labor and Industry, State of Pennsylvania. 

Mr. O'Neill, will you come forward, please? You may proceed. 


STATEMENT OF JOHN 0’NEILL, DEPARTMENT OF LABOR AND 
INDUSTRY, STATE OF PENNSYLVANIA 


Mr. O’Nent. Mr. Pricey I do not have a prepared statement as yet, 
but a complete outline of the department’s radiation protection. pro- 
gram will be presented to the committee as soon as my staff has pre- 
pared it, which will probably be Monday. 

Representative Price. Without objection, it will be included in the 
record, and this document which you have submitted will be submitted 
for the committee file. 


1 Born in Johnstown, Pa. ; educated at the University of Pittsburgh, and the Pennsylvania 
State University, in the fields of chemistry and mathematics; has been a former instructor 
in physics and chemistry, and was an industrial research specialist at Mellon Institute; 
developed radiation control program, courses in radiation protection for the Comnionwealth 
of Pennsylvania ; and is at present directing radiation program. 
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(The data referred to follow :) 


DEPARTMENT OF LABOR AND INDUSTRY 
COMMONWEALTH OF PENNSYLVANIA 
NUCLEONIC SAFETY AND EDUCATION PROGRAM FOR INDUSTRY 


Atomic power and radioisotopes provide the most important peaceful indus- 
trial benefits of atomic energy. Power reactors will not become a major eco- 
nomic factor in Pennsylvania as long as this State contains large fossil fuel 
resources. The most important industrial aspect is the adaptation of radio- 
isotopes and radiation machines to many manufacturing and research processes. 

The industry of the Commonwealth is not utilizing this new industrial tool to 
the extent expected of a State striving for leadership in productivity. Addi- 
tions of new industrial plants will not solve this problem if the productivity and 
expansion of existing installations is not also improved. The major advantage 
of the applications of atomic energy sources to industry is improved and in- 
creased productivity. 

In 1955 the department of labor and industry, cognizant of the industrial 
safety problems posed by this new development, began to prepare a compre- 
hensive program. This program has two major objectives: 

(1) To promote the use of radioisotopes and radiation machines in our exist- 
ing industry, and 

(2) To insure safe working conditions for the industrial personnel in those 
industries utilizing radiation sources. 

It was felt that both objectives could be accomplished by the application of 
the consultative method used generally by the bureau of inspection for safety 
education and promotion, This approach is a blend of regulation, education, 
and evaluation of safety programs in industry. 

Using the authority invested in the department of labor and industry by the 
legislative in 1953 amending the General Safety Act to cover radiation sources, 
the department established an advisory committee composed of representatives 
of labor and management to prepare performance regulations (App. A—Member- 
ship of Committee). These regulations will accept as standards the present 
department of health regulations and the regulations of the AEC. They are 
being designed as guides for the preparation of industrial radiation safety pro- 
grams necessary for the protection of our workers. Such procedures were 
recommended by both management and labor at the Pennsylvania State Safety 
Conference held in July of 1958. 

As the consultative approach is educational, it was necessary to devise training 
programs which would achieve the major objectives of the department’s program. 
The training courses had to accomplish two purposes. It is essential that the 
department train selected personnel in order to give these people the knowledge 
to evaluate industrial radiation programs, in order that uniformity of protective 
measures and records be achieved throughout the Commonwealth. A select 
group of employees of the bureau of inspection has been trained. Two courses 
have been completed; two additional courses are projected. The training of 
these men enables them to evaluate safety programs in industry and to act as 
consultants in the establishment of safe radiation safety programs in smaller 
industries. 

Studies made of our present industries indicated that training should be made 
available to management and workers. This can best be accomplished by a 
continuous training program instituted and maintained throughout the State. 

The first course of this type was given in October 1957 in cooperation with the 
Chester Vocational School System (App. B: “Radiation in Industry,” course I). 
Representatives of management and labor from the lower Delaware Valley 
industrial complex attended. 
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Course II was given in the same locality in cooperation with the Chester 
Vocational School System and the Delaware County and Philadelphia sections of 
the American Society of Safety Engineers. Safety personnel from the same 
localities attended (App. C: “Radiation and Safety Engineering”). 

Course III was designed as a review of the basic sciences relating to radiation 
safety in industry (App. D: “Review of Basic Sciences’). Survey courses 
which are condensations of courses I and II, lasting for a period of 1 week, are 
given in the various industrial communities of the Commonwealth. These 
courses are attended by official representatives of industry, labor organizations, 
and community protective services and hospitals. 

The problem of protecting the general public from radiation hazards and of 
acquainting them with the benefits of this new industrial development empha- 
sized the need of training community protective services. In conjunction with 
the Pennsylvania Department of Health and the Atomic Energy Commission’s 
Office of Industrial Relations, a training course was developed to prepare in- 
structors capable of training fire and police departments of the communities. 
Fourteen capable instructors have been certified by the department of public 
instruction and are now engaged in a statewide training program. This train- 
ing course utilizes the facilities of the State fire school. The program will in 
the next 2 years insure that Pennsylvania fire and police departments will have 
personnel capable of handling incidences involving radiation sources. 

At the present time the department of labor and industry in conjunction with 
Pennsylvania State University is conducting radiation training courses for 
safety engineers (app. E). This approach to radiation safety in industry was 
designed to promote the safe and continued growth of this new development and 
is based upon the considerable experience of the department in the field of gen- 
eral industrial safety. A continuing program consisting of education and con- 
sultation leavened by sensible and understandable regulations devised by man- 
agement and labor will be Pennsylvania’s path to a safe and expanding industry. 


APPENDIX A 
NUCLEAR ENERGY CopE COMMITTEE 


Frank Burke, United Steelworkers of America. 

Alfred Deutsch, Nuclear Systems, Budd Co. 

E. A. Hagenbuch, Pennsylvania Power & Light. 

Austin Gavin, Pennsylvania Power & Light. 

E. C. Barnes, Bettis Field plant, Westinghouse Electric Corp. 

T. J. McNulty, United Association of Plumbers & Fitters. 

Joseph Alsippi, chief, mines and quarries, department of labor and industry. 
John P. O’Neill, chief chemist, department of labor and industry. 

John Seeton, Pennsylvania Manufacturers Association. 

J.S. Sharrah, Pennsylvania Manufacturers Association. 

William H. Branthoover, International Brotherhood of Electrical Workers. 
J. F. Dwyer, director of inspection, department of labor and industry. 
Frank K. Boal, deputy secretary, department of labor and industry. 


SURCOMMITTEE COCHAIRMEN 


Eugene J. Bradley, assistant counsel, Thomas J. McNulty, representative, 
Philadelphia Electric Co., Pennsyl- United Association of Journeymen & 
vania Power & Light Co., Hazleton, Apprentices, Plumbing & Pipe Fitting 
Pa. Industry of the United States and 

Dan Farrell, supervisor of safety, Canada 
U.S. Steel Corp. Frank Burke, United Steelworkers of 

Alfred Deutsch, assistant division man- America 
ager, Nuclear Systems, Budd Co. William H. Branthoover, international 

John W. Simpson, vice president, Bettis representative, International Broth- 
Field plant, Westinghouse Electric erhood of Electrical Workers 
Corp. Leo Goodman, United Automobile 

Workers 
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r APPENDIX B 

f 

2 EXTENSION CoURSE IN “RADIATION SAFETY IN INDUSTRY” 
1. Reasons for concern with radiation safety in industry: 

a A. History and growth radiation processes and devices. 

s B. Types of industries utilizing radiation devices. 

° C. Types of processes and operations using radiation. 

© D. Nomenclature and units of radioactivity and radiation. 

3, 2. Radiation processes: 

f A. X-rays. 


B. Isotopes, nuclear products. 
h C. Statice eliminators. 
3. Radiation detection and measurement: 


s A. Radiation detection instruments ; basic principles of detection. 
- B. Personnel monitoring instruments. 

se C. Survey instruments. 

= D. Laboratory instruments and counting devices. 

> 4. Health aspects of radiation exposure: 

- A. Biological effects of ionizing radiation. 

i” B. Maximum permissible levels. 

h C. Contamination ; decontaminations. 

- D. Control of radioactive materials. 


. E. Disposition of radioactive wastes. 
4 F. Transportation of radioactive materials. 
: 5. Radiation as a factor in compensation board decisions. 
- (Speaker. ) 
6. Proper installations in industrial plants: 
A. Shielding safety devices. 
y- B. Personnel control. 
C. Report and record procedures. 
D. Identification symbols and colors. 
7. Regulations governing use of radiation: 
A. Atomic Energy Commission regulations. 
B. State regulations. 
C. Standards. 
8. Industrial future of radiation processes and devices. 
( Speaker. ) 


Recommended for participants of course: 
“Radiological Health Handbook,” U.S. Department of Commerce, $3.75. 
“Radiological Monitoring Methods and Instruments,” Handbook 51, U.S. De 
partment of Commerce. 
“X-Ray Protection,” Handbook 60, U.S. Department of Commerce. 
“Safe Handling of Radioactive Isotopes,” Handbook 42, U.S. Department of 
Commerce. 
APPENDIX C 


“RADIATION AND SAFETY ENGINEERING” 


Course Outline 
ve, 


1 & I. Responsibility for safe handling of radiation sources: 
ing A, Administrative responsibility : 
ind 1. Radiological safety officer : 
Responsible for the establishment of satisfactory work- 
of ing conditions according to current standards. 
Selection of workers qualifications. 
nal Instruction of new personnel. 
»th- Establish and maintain operational procedures. 
Investigation of abnormal exposures. 
bile Keep exposure records and records of all sources includ- 
ing their location. 
Make equipment and shielding checks and periodic moni- 
toring surveys. 
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B. Responsibilty of management: 
1. Instrumentation—personnel, monitoring, types, maintenances. 
2. Physical examinations. 
3. Reporting of incidents. 
4. Education of workers. 
C. Responsibility of workers: 
1. Education for job. 
2. Recording of outside exposure. 
3. Reading and understanding of supplied literature as hand- 
books. 
II. Personal training: 
A. Establishment of training courses. 
B. Sources of information. 
C. Warning signs and labels. 
D. Establishment of prerequisites for the job. 
E. Observation and correction of work habits. 
III. Contamination ; decontamination: 
A. Types of contaminations. 
B. Procedures for incidents, emergencies. 
C. Decontamination procedures. 
D. Incident records and reports. 
IV. Recordkeeping : 
A. Personnel records. 
B. Use and source records. 
C. Medical examination records. 
V. Laws and regulations pertaining to atomic energy. 
Classes will meet on Thursday evening from 8 to 9:30 p.m. in room V-202 of the 
Vocational Building, Eighth and Fulton Streets, Chester, Pa. 


APPENDIX D 


“REVIEW OF Basic ScreENcES RELATING TO RADIOACTIVE SAFETY IN INDUSTRY 
AND ESSENTIAL TO ORIENTATION IN NUCLEAR ENERGY” 


. Review of arithmetic and applied algebraic formulas. 

. Review of fundamental principles of physical chemistry. 
. Applied physics. 

Fundamentals of atomic theory. 

. Units and measurements related to radiation. 

. Fundamental systems in utilization of nuclear energy. 

. Physiological effects of radiation. 


Mr. O’Netx. Two years ago the department of labor and industry 
through their general industrial safety work recognized that there 
was a great void in radiation protection in our own State. In order 
to correct that void they established a program that would consider 
regulation, education, and consultation. I am going to leave the con- 
text of that program for a moment and go first to education, because 
I listened with interest to Mr. Smith’s testimony on the proposed 
programs of the AEC. 

Two years ago there was established on the vocational level by the 
department of labor and industry a radiation protection course for 
industrial workers. This is an established vocational course and was 
first given at the Chester Vocational School system, which is located 
in the industrial complex at the lower Delaware Valley. The pro- 

ram in general lasted 12 weeks and was divided into seven units. 

nit No. 1 covers the history of radiation, the Atomic Energy Act 
of 1954, the peaceful uses of atomic energy. Unit No. 2 covered 
atomic theory, atomic structure, the periodic table, isotopes. 

Unit 3 covers natural radioactivity, the types of radiation, trans- 
mutations, decay, half life, artificial radioactivity, and the attenuation 
of radiation. 

Unit 4 covers radiation units and measurements. 
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Unit 5 covers biological effects of radiation, somatic effects, genetic 
effects. Also, the maximum permissible levels as now established or 
proposed by the National Committee on Radiation Protection. 

nit 6 dealt with shielding and radiation. 

Unit 7 dealt with housekeeping, personal protective devices, per- 
sonnel care, personnel monitoring, and waste disposal. 

This course was primarily designed to acquaint the workers in our 
present industrial establishments with both the hazards and the con- 
trol of radiation. We also felt that we should goa step further. We 
did not think it was enough to educate the workers. 

We also felt it was necessary to educate those on the supervisory 
level, particularly our safety personnel, both in management and in 
labor. In order to do that another course was established and given 
at the same level as a pilot course, that dealt with radiation and safety 
engineering. That title is practically self-explanatory as far as we 
are concerned, because we feel that in most small plants dealing with 
radiation sources or radiation machines, the general safety responsi- 
bility will fall upon the safety engineer or the safety personnel of 
those plants. 

Large corporations, large plants can certainly afford to have well- 
established industrial hygiene departments, but small plants cannot 
afford such installations. This second course dealt with the responsi- 
bility for the safe handling of radiation sources. 

No. 1, the radiological safety officer. It dealt with his responsibili- 
ties. The selection of worker qualifications. The instruction of new 
personnel. The establishment and maintenance of operational pro- 
cedures. The investigation of abnormal exposures. He was expected 
to keep exposure records and records of all sources. He was to make 
equipment and shielding checks. It further trained the safety engi- 
neer to produce inplant training programs for the workers in the 
plants. He was told where to acquire his sources of material, where 
to acquire the teaching aids, what organizations were available to aid 
him. He was also trained to recognize contamination and the means 
of decontamination. It was emphasized, of course, that the problem 
of decontamination requires experts in that field, but he was also told 
where to get that information and where to receive expert aid, 

The problem of recordkeeping is included in this course. Personnel 
records, which are very important not only for the health of the 
worker or the welfare of the worker but also for compensation. 
Medica] examination records, use and source records are taken up. 

Last, the laws and regulations now in existence are covered in this 
particular course. This course, by the way, lasts 6 weeks. 

In order to supplement this program a survey course has been 
established which lasts a week and is given in various sections of the 
State. This course is primarily used to acquaint the supervising per- 
sonnel of our industries with the potentials of the new tool for indus- 
try and with the problems that they will meet in the safe handling of 
it. That course has also been quite successful. 

In most small communities we have had another difficulty, when we 
considered the training of community protective services, In order to 
cover this phase, working in conjunction with our health department, 
we have established a program to train instructors who will in turn 
train all the fire departments and police departments of the Common- 
wealth of Pennsylvania. 
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We have received in this particular work considerable support and 
aid from the Atomic Energy Commission’s Division of Industrial 
Relations. There will be established in April a school at the Lewis- 
town State Fire School, a school to train instructors to teach fire com- 
panies how to handle fires or-other disasters in which any radiation 
source is concerned. 

This school will last approximately 3 days. The personnel who 
will attend this school will be selected because of their technical back- 
ground and because of their present occupations. 

These people in turn will train our existing community protective 
services. These will be paid instructors who will be compensated by 
the Department of Public Instruction. 

We feel that strict regulation without education or consultation can 
never succeed. We feel that is true because of our experience in gen- 
eral industrial safety. We also feel that because nucleonics is a rela- 
tively new field it still cannot be separated from general industrial 
safety. Therefore, we felt the need for a specialized set of regulations. 

The department of labor and industry does not draw up its own 
regulations. We usually establish an advisory committee made up of 
men interested in a particular industry. These committees have equal 
representation of both management and labor. Our present nucleonics 
committee, which meets tomorrow, is in the process of drawing up 
a set of performance regulations for industry. These will not be at 
variance with the present State regulations as were promulgated by 
our department of health. We will accept the department of health’s 


regulations which are based primarily upon the National Bureau of 
Standards handbooks as standards. We will also accept the standards 


proposed by the National Committee on Radiation Protection. But 
we felt we had to go a step farther and outline the type of protection 
that the industry must grant to the workers in the industry. 

We must specify what type of safety programs should be in effect 
in industries using any eulean sources. 

In order to supplement this and to evaluate these protection pro- 
grams in the various industries we are at the moment training selected 
personnel in our own department, giving them intensive training in 
the problems which arise in the control of radiation. At the present 
moment these people have received two complete courses and will be 
given additional training in the near future. 

We feel that this program in general will fill the void in protection 
in industry. Consultation simply means that the trained personnel 
are available to help small industries establish safety programs which 
will be adequate, not only to protect the workers who are dealing 
directly with the radiation sources, but will also protect the workers 
in the various industries who may come in contact or be exposed to 
any radiation. These courses that we have established have been 
made available to the Federal Department of Labor. They were 
made available last year to that Department. 

The document which you have been presented today is simply the 
course outline of the first course that is used to train the workers in 
our industries. 

That is all, Mr. Chairman. 

Representative Price. Thank you very much. 

Mr. Van Zandt. 





RADIATION HAZARDS 341 


Representative Van ZAnpr. No questions. 

Representative Price. Mr. Blackman. 

Mr. Biacxman. I was going to ask, if I may, Mr. Chairman, this 
question : ‘ 

Mr. O'Neill, you have at. the present time no actual enforcible code 
in the labor department ? 

Mr. O’Net. No, we don’t. Pennsylvania is in the position of 
many States. We have what many people would consider a conflict 
of interest between the department of health and the department of 
labor and industry. By law the department of labor and industry 
must enforce radiation protection in our State. The investigatory 
part of that is in the department of health. 

Speaking personally, I do not approve of the separation of inves- 
tigation and enforcement. I don’t think it is a workable arrangement. 
We have partially solved that in Pennsylvania by establishing an 
interdepartmental committee which handles problems in which we 
have this conflict of interest. We have had as yet no difficulty. Un- 
fortunately, our department, as the enforcement agency, has the right 
of entry and in many cases I doubt that our department of health has 
that same right. 

However, I think that must be faced in the future and certainly, 
even if it requires legislative actions, must be solved. 

Mr. Biackman. Do you enforce the standards that are promulgated 
under your department of health’s code? 

Mr. O’Nettu. No, we do not. 

Mr. Biackman. You do not enforce them? 

Mr. O’Nettu. No, we do not enforce them. 

Mr. Birackman. Do you have jurisdiction over underground mining 
operations ? 

Mr. O’Netu. We do. Our particular department has jurisdiction 
over all mines other than coal mines in the State of Pennsylvania. 

Mr. Biackman. Do you have a code for the control of radon gas in 
a uranium mine if you had one in the State? 

Mr. O’Neru. Our division of mines and quarries can insist upon 
the proper ventilation in any mine. They have very highly qualified 
and skilled personnel who make constant inspections of those mines 
to check ventilation and make accurate measurements of ventilation. 

Mr. BuackmMan. You currently depend on the department of health 
to evaluate a given exposure in an industrial establishment to deter- 
mine whether there is in fact an overexposure or an excessive radia- 
tion exposure. If there is, what do you do about this? 

Mr. O’Nettu. Then we can issue orders for its change. 

Mr. Biackman. Without having a formal code ? 

Mr. O’Netu. That is correct. 

Representative Price. Mr. O'Neill, would you say that this situa- 
tion involving divided authority between the health agencies in the 
State and the labor departments of the various States is widespread 
among all the States ? 

Mr. O’Netu. I think it is. In California I think they have some- 
what the same idea. You have your department of health there 
that has certain duties and the department of labor has certain duties. 
Personally I think the only solution for it is a national code. I don’t 
say that the States should be eliminated from the enforcement of that 
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code, but we are concerned. withthe fact that some States might have 
strict codes and the adjoining States do not have any code. 

The problems arising in this'field do not know State boundaries. 
We are perfectly agreeable that the department of health is more 
adequately equipped to handle problems dealing with the public 
health such as air pollution and water pollution. But we feel that 
those experienced in general industrial safety, who are trained safety 
eople, certainly should control industrial safety within the plants, 
becinan in many cases, as we visit these plants, we find that many of 
the problems which arise can be solved by the application of the prin- 
ciples of general industrial safety. 

Representative Prick. Are:there any further questions? 

Thank you very much, Mr. O’Neill. 

Mr. Brackman. I wanted to set the record right as far as Cali- 
fornia is concerned, although 'I am not any longer with the State. I 
think it should be incorporated in the record that the department 
of industrial relations in the State has the regulatory and enforce- 
ment authority exclusively and the department of public health in the 
State of California does not. 

Representative Price. The committee will stand in recess until 1:30 
this afternoon, when we will meet in the old Supreme Court room in 
the Capitol. 

(Whereupon, at 12:15 p.m. the committee was recessed, to recon- 
vene at 1:30 p.m. the same day.) 


























AFTERNOON SESSION 


The committee reconvened at 1:30 p.m., upon the expiration of the 
recess. 

Representative Price. The committee will be in order. 

This is a continuation of the hearings of the Subcommittee on Re- 
search and Development as.it pertains to employee radiation hazard 
and employee compensation. 

The first witness for this afternoon session will be Mr. C. M. Pat- 
terson, superintendent, health physics, Du Pont Co., Savannah River. 

Mr. Patterson, will you come around and have a seat ? 

I understand, Mr. Patterson, you are going to make a presenta- 
tion on industry training. 


STATEMENT OF C. M. PATTERSON,’ SUPERINTENDENT, HEALTH 
PHYSICS, E. I. duPONT CO., SAVANNAH RIVER PLANT 










Mr. Patrerson. Yes, that is right. 

I would like to read a portion of the testimony that I have sub- 
mitted to the committee. 

Representative Price. Where are you going to start to read, Mr. 
Patterson, so that we can follow you? 










1 Received his B.S. degree in pharmacy from the University of Nebraska in 1934. He 
began his industrial experience with the Du Pont Co. in 1941 at the Kankakee Ordnance 
Works in the manufacture of TNT. 

He began work in “health physics” and atomic energy at Oak Ridge National Lahoratory 
in March 1944, and in continuation of this activity he went to the Hanford Works in 
October 1944. In 1951 he joined the Atomic Energy Division of Du Pont and assisted in 
the design engineering of the Savannah River plant. He established the health physics 
program at this plant and has been responsible for its guidance. 

Cc. M. Patterson is a member of the American Association for the Advancement of 
Science, the American Industrial Hygiene Association, and the Health Physics Society, 
having been a member of the first board of directors of this society. 
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Mr. Patrerson. The third sentence on page 1. 

I will present a cross section of on-the-job personnel training in 
radiation protection with regard to principles and methods, 

Radiation protection, like conventional safety programs, is a func- 
tion of line organization. Responsibility for ultimate application of 
the program rests in the plant’s departmental supervisory organiza- 
tions. 

The basic radiation-radioactive contamination program for the 
Savannah River plant is set forth in special hazards bulletins. A 
special hazards committee, which is a subcommittee of our plant’s 
central safety committee, prepares and issues these bulletins. Indi- 
vidual departments then prepare specific operating procedures within 
this framework. Particular emphasis is placed on working under 
onan in all phases of the job. (See appendix 1, special hazard 

ulletins. ) 

We use two — of zones wherein work with radioactive materials 
may occur: regulated zones and radiation danger zones. They are de- 
fined in special hazards bulletin No. 1. Work in regulated zones is 
done according to written procedures for routine work, or by use of 
the special work permit procedure if nonroutine. All work in radia- 
tion danger zones is done under special work permit controls. 

The philosophy followed at the Savannah River plant is one of 
constant training of the work force. When a mechanic or operator 
is cognizant of the radiation problems surrounding his work and the 
protection methods he must follow, he works with understanding and 
confidence. The training programs are designed to teach him how to 
work safely with radioactive materials in the routines of his daily job. 
This training is fundamental in a radiation protection program. It 
is the responsibility of the health physics section to establish radiation 
and radioactive contamination training programs for the entire plant 
and to make recommendations defining methods and procedures for 
their control. 

The ee program presented by the health physics section is 
patterned to plant needs. It varies among the several major areas and 
may vary for the groups within an area to some degree. Plutonium 
handling is not emphasized to reactor workers, but tritium controls 
are emphasized with them. 

Reeducation is as fundamental as preeducation. With this con- 
cept in mind, refresher courses and repeats of previous training are 
employed to an appreciable degree, emphasis being placed on partic- 
ular problems that develop. 

7a may be done jointly with other departments; for example, 
the use of the tourniquet cae emergency procedures for employees 
injured in radiation danger zones are presented jointly with the 
medical department. 

Training programs are designed to: 

A. Orient and indoctrinate all radiation workers in the day-to-day 
controls they use ; 

I. Explain health physics programs to them; and 

C. Educate and train the health physics forces themselves. 

Representative topics for these three categories are : 

A. For broad education: Contamination problems—techniques of 
handling contaminated and potentially contaminated materials; con- 
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trol of access to radiation areas—special training for work in radia- 
tion danger zones and use of the special work permit procedure. 

Protective clothing—methods for proper selection, donning, use, 
and removal of protective clothing; introduction to health physics 
procedures. 

B. For training work groups in particular locations or areas: 
Tritium control measures—explanation of problems and the controls 
employed. 

The use of the tourniquet—proper use, precautions and methods for 
using tourniquets on potentially contaminated wounds. Presented 
jointly with the medical department ; 

Problems concerning enriched uranium—techniques of handling 
added safeguards required as compared with natural uranium, time- 
keeping, self-monitoring procedures, personnel exposure interpre- 
tation. 

Criticality—discussions on critical mass assemblies and operating 
safeguards. 

Bio-assay program and personnel meters—an explanation of the 
bio-assay program and the proper use of personnel meters emphasiz- 
ing importance of worker cooperation. 

C. For health physics employees: Radioactivity and the structure of 
matter, artificial radioactivity, radioactive decay, shielding, mathe- 
matical calculations, dosimetry, instrumentation, various area proc- 
esses, and waste disposal. 

Training sessions for health physics personnel vary from 1 to 4 
hours and may cover several topics. The usual training session for 
other groups lasts about 1 hour. 

A great deal of employee training is accomplished by use of a pro- 
grams known as “Special Hazards Topic of the Month.” 

Subcommittees of the 100 area central safety committee—reactors— 
and the 200 area central safety committee—separations—prepare a 
monthly topic covering current radiation protection problems. This 
topic is presented to all employees in these areas by their immediate 
supervisor, either by contact during the month, or in group meetings— 
see “Appendix II: Index of Special Hazards Topics.” 

Indirect training results from formal investigation and discussion 
of variations from normal health physics procedures or practices in 
the area. Plantwide dissemination of this information gives guid- 
ance to other groups and areas. 

Distribution of formal wrrtten investigations includes all depart- 
ments in the plant. 

A summary of training efforts by health physics personnel shows : 


Y Training 
ear: 
1954 
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During 1958 the training effort was subdivided as follows: 








Group Hours Sessions | Attendance 

eee 
Me SI SoS cance heat tacailcc iw sh uhbenshdawess 85 61 502 
GRAS BOIRIOR WORRIES. 6a daiincw ip rdntnctbcigeindnddbmmgsennn 755 755 8, 470 
GIR Bike cnnedinsccescnddacccdsarccaskaccscucsnipondnaudamuaare 34 15 466 
Wis cancsoicasaicsseciteonicscesdinceptienataasianauamel | 874 | 831 9, 438 





Effects of this effort in training are quite rewarding as shown by 
the following excellent record of skin contamination and radiation 
exposure experience: 


| Number of Penetrating 
skin con- | radiation, 





Year tamination | maximum 
cases exposure, 
in rems 
BE Sa cered dias aon rare ; ~ ales dala 11 1.3 
Osh ctbidecctanutdnidbagaaetunond sdevddsqseshsédeddad baswiawawenndabudcubut 213 1.3 
DNGkesenecnwedes ints hintnteto ahaa ick eiatetaiadeaii ila th cigmieeinil ‘ 850 3.5 
Deine dente ithe Oo neaeesatreney ee banc obmekbencdanwenecee 656 3.1 
1957... Rie tikes 6 Gobi ah geunadtndtekwumsatsp Sh alialnabeeda hteR<ae 590 3.9 
Penashaves taeda taakna wight edhe oe wkieibeaan asthe ic ndeta tated ioral 401 2.9 


Incidental training aids, much like a more conventional safety pro- 
gram, are used such as small placard signs at various locations through- 
out the plant. An example of this type aid is: 


Everyone must take a hand and foot check before leaving the building. 


Other signs may compare skin contamination statistics between 
building locations or groups. 

At the biweekly plant and area central safety committee meetings 
a member of the health physics staff reports on the radiation protection 
program. His brief remarks cover pertinent statistics and comments 
on items he thinks warrant extra attention. This serves to keep all 
department and departmental area heads abreast of the radiation 
protection program in order that they can assist in its furtherance. 

Another very useful training tool has been a movie which was made 
at the plant. This movie emphasizes proper and improper handling 
of protective clothing from selection, through job completion, to re- 
moval of this clothing. 

Additionally, the alert worker is contrasted with the dreamer. 

A final aspect of the training program covers the use of posters, 
bulletin boards, and status boards. 

During 1957 and 1958, a series of posters depicting problems in 
radiation control were prepared. The posters were circulated among 
the several areas and are used today if the condition warrants. 

In most instances new posters are developed to meet specific 
problems. 

The status board has proved very useful in depicting building con- 
ditions and in defining work restrictions. It is located in a con- 
venient location for a rather large, complicated building. Current 


status is maintained as a ready reference for all workers in the 
building. 
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In summary, we place major emphasis and importance on a dynamic 
training program for all employees. An employee who appreciates the 
problems of working with radioactivity and has an awareness of those 

roblems is a worker who has pride in, and gets satisfaction from, the 
job he does. His confidence in his own ability and his knowledge that 
he is working safely with materials he cannot recognize by any sensor 
perception, provides that feeling of importance and individual contri- 
bution so necessary to us all. 

Representative Price. In your table where you show the con- 
tamination figures on the penetrating radiation from 1953 through 
1958, for the first few years, do the figures indicate lower operation ? 

Mr. Patrerson. They do; that is correct. 

Representative Price. When you get down to 1957 you hit above 
the 50-percent mark on the acceptable level, with 5 rems as the accept- 
able level you go above 50 percent. 

Then the following year you go down to a pretty good figure of 2.9. 

Does that also indicate that there has been a drop in operations ? 

Mr. Patrerson. No; that does not indicate any dropoff. The 3.9 
rem was one individual in research work and none of the plant operat- 
ing force was over 3 rem in any year. 

All of those that are over 3 rem are research people on special pro- 
— where only one or two people were trained in the aspects of this 
WOrK, 

Representative Price. In the period 1955 through 1957, you were 
hitting above 3 rem, as high as 3.9. That would indicate under the 
present rating system at least that it is pretty hard to reduce that 5 
rem figure considerably below the 50-percent level which was at one 
time considered a safe operation. 

Mr. Patrerson. I am not sure that I follow the 50-percent factor. 

We have set up what we call within our plant a control figure of 3 
rem. 

Representative Price. I am not certain that the 50 percent applies to 
the 5 rem, but it did when you had the figure up as high as 100 rem, 
60 rem, and 30 rem. They thought that the safe operation would be 
around 50 percent of that amount. 

Is that applicable when it is down to the 5 rem acceptable level? 

Mr. Patrerson. We have not adopted a 50 percent philosophy on 
this. We do use this 3 rem philosophy, however, which is an arbi- 
trary thing in our plant, we call it a control level. 

In other words, we try to keep all people working in the plant under 
an annual accumulated exposure of 3 rem, bearing in mind that the 
National Committee on Radiation Protection uses a figure of 5 rem if 
you consider their figure over the 10-year period on an annnal basis. 

Representative Price. Did I understand you to say that this par- 
ticular table we are looking at now is applicable more to research 

eople? 
" Mr. Patrerson. This includes all people in the plant, but all figures 
over 3 rem represent single individuals engaged in research activities. 

Representative Price. How many employees do you have in your 
operation ? 

Mr. Patterson. About 7,000. 

Representative Price. How often does an individual employee re- 
ceive formal training in a given year? 
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Mr. Parrerson. In radiation protection work he is trained at least 
once every month on the routine special hazards topic program. Other 
more formal programs are presented as the needs arise. It probably 
averages a little better than once a year for the reactor area people and 
as high as three times a year in the chemical separations work. 

Representative Price. Do you have any special type of training for 
supervisor personnel ? 

Mr. Parrerson. The operating supervision and mechanical group 
supervision ? 

epresentative Price. Yes. 

Mr. Patrerson. No. 

Representative Price. What has been your experience over the sev- 
eral years of operation as to the number of employees who exceeded the 


permissible level to the point where you checked and reached their 
clinical status ? 


Mr. Patterson. We have had nosuch cases. 

Representative Price. Have you had any accidents that you would 
consider of a serious nature at all involving radiation ? 

Mr. Parrerson. None that have been of medical concern from 
external radiation. 

We had one instance of plutonium uptake on a laboratory worker 
where medical was call in for two reasons—a contamination wound 
and the wound required suturing. The radioactive uptake, while of 
medical interest, was well below the permissible level. 

Representative Price. Do you have a close followup on personnel 
as to their adherence to safety regulations ? 

Mr. Patrerson. Yes, we do. That, again, is the job of their imme- 
diate supervisor. We work with and through him, primarily. 

Representative Price. How many safety supervisors do you have? 

Mr. Parrerson. In the safety department now ? 

Representative Price. Yes. 

Mr. Patrerson. Bearing in mind my department is separate and 
distinct from conventional safety, the safety engineer. 

Representative Price. We are talking about radiation. 

Mr. Parrerson. I have 35 supervisory employees, an additional 77 
exempt-roll employees, and 202 weekly roll. The total force is 314 

ople. 
cedites Price. Mr. Blackman, do you have any questions ? 

Mr. Birackman. How many employees, Mr. Patterson, are actually 
exposed to radiation; out of the total of 7,000 that you have all of 
them are not exposed to radiation ? 

Mr. Patrerson. That is correct. This would be only a guess, but it 
would be potentially in the order of 3,500. However, some 5,800 people 
have permanently assigned badges and can enter operating areas when- 
ever their jobs require it. 

Mr. Biackman. About half? 

Mr. Parrerson. About half of that force. 

Mr. Brackman. The training program that you have listed over here 
covers this half, the 3,500 primarily ? 

Mr. Parrerson. Primarily skis emphasis is placed there, cer- 
tainly. 

Mr. Buackman. You had 8,470 persons shown at the bottom of page 
4 in attendance which means some of the 3,500 got two or more sessions, 


39806—59—23 
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others got one. The idea is that all of them got at least one, others 
two, some more than that? 

Mr. Parrerson. That is correct. 

Mr. Buackxman. The skin contamination that you mentioned at the 
top of page 5, is that the kind of thing you would expect normally in 
your operations ¢ 

Mr. Parrerson. It is, and we are quite proud of the record that 
we have because we count any radioactive material on a man’s skin 
as being a skin contamination, whether that be a drop of moderator 
from a heavy water reactor where there is tritium in the water, or a 
few counts per minute above detectable level. 

Mr. Buackman. The figure on the other side is the maximum for 
any one employee ¢ 

Mr. Parrerson. That is correct. 

Mr. Biackman. As to any one of these 656 in 1956, the maximum 
of anyone was 3.1 rem; is that correct ? 

Mr. Parrerson. No, these two columns are not related that way. 
One represents skin contamination where a man has radioactive mate- 
rial on his hands. The other represents the penetrating whole bod 
radiation that he received over the entire year, the accumulated total. 

Mr. BiuackmMan. What would be the order of magnitude of the skin 
exposure to radiation in contamination ? 

Mr. Parrerson. We have not tried to estimate that except in a few 
cases where initially if this had not been detected the man might have 
received a dose of several rem to the skin. We have had skin con- 
tamination cases up to several thousand counts a minute and the beta 
involved would penetrate the skin, but detection is prompt and decon- 
tamination also prompt. 

Mr. Buackman. These have no relation, then ? 

Mr. Parrerson. No. 

Mr. Biackman. I was confused then. It might be in addition to 
the whole body radiation as indicated by the maximum penetrating 
radiation per person ? 

Mr. Parrerson. Yes, that is right. 

Representative Price. In your column of penetrating radiation, 

1aximum exposure, does this mean that no employee in your operation 
received in excess of the maximum listed in that column? 

Mr. Parrerson. That is right. 

Mr. Birackman. Whole body radiation, excluding skin contamina- 
tion. There might well have been additional exposure, an individual 
employee might well have had a certain amount of contamination of 
the skin which would give him a limited exposure to that portion of 
the body which was contaminated, which might involve several rem 
because this would be on a particular local area of the skin. ' 

The other would be in addition to that, the whole body exposure 
equivalent to the maximum you have listed on the right-hand column ? 

Mr. Parrerson. What we have listed in the right-hand column 
represents penetrating radiation; that is irradiating the blood forming 
organs, the bone tissue, not the skin. 

The skin contamination is localized; it gets to the kind of thing 
that Dr. Shields Warren was talking about the other day, small por- 
tions of the body as opposed to whole body radiation. 


Representative Price. Are there any questions, Mr. Van Zandt? 
Mr. Van Zanpr. No. 
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Representative Price. Thank you very much, Mr. Patterson. The 
various special bulletins you submitted will be included in the record 
at this point. 

Mr. Pevtonkit, Thank you. 

(The material referred to follows :) 


APPENDIx I 
Special Hazards Bulletin No. 1 
Savannah River Plant 
Revision No. 3 
November 11, 1958 


PROCEDURE FOR WoRK IN RADIATION ZONES 
I. PURPOSE OF THIS BULLETIN 


Work performed in many parts of this plant must be performed under con- 
trolled conditions to assure proper personnel protection from radiation and/or 
radioactive contamination. This bulletin defines the responsibilities of the 
various departments in performing their duties in these zones and to outline 
the general procedure for carrying out these responsibilities. Detailed proce- 
dures shall be prepared by each department as required. 


II. DEFINITION OF TERMS 


The following pages make frequent mention of several terms which are de- 
fined as follows: 

1. A clean zone is an area in which no radioactive process materials are han- 
dled and the radiation and contamination levels are equivalent to natural back- 
ground. 

2. A regulated zone is an area in which radioactive materials are handled or 
radiation or contamination is present in excess of background, but below the 
level at which an individual can receive the maximum permissible daily radia- 
tion exposure to these hazards during an 8-hour day. 

3. A radiation danger zone iS an area in which the radiation or contamina- 
tion level is, or poentially may be, above the level at which an individual can 
receive an exposure in excess of the permissible daily limits in 8 hours or less. 

Nore.—Zones established in accordance with the above definitions are subject 
to change as conditions change. These changes may be for very short periods 
or for extended periods. 

4. The special work permit or SWP serves a dual purpose. It is a written 
instruction sheet (OSR 14-8) executed by authorized personnel prior to the 
start of a job in a regulated zone which is not covered by an authorized pro- 
cedure or in a radiation danger zone. The completed special work permit pro- 
vides a written record of the names of personnel assigned to the job and their 
estimated radiation exposure. A special work permit is prepared for a specific 
job or a group of jobs in the same location where the conditions and restrictions 
are the same. Only one copy need be prepared and it shall be at the entrance 
to the job site for reference and timekeeping purposes. It remains valid for a 
period not to exceed 24 hours. It cannot be used on a second job identical to 
the specific job covered in the permit. A special work permit shall be void 
after an 8-hour interruption in the job. A new special work permit shall be 
required to resume the job after such an interruption. Completed special work 
permits shall be returned to health physics for record storage. 

5. An extended special work permit is a special work permit issued for a job 
of a repetitive nature and may remain valid for an indefinite period. Revisions 
shall be made when necessary and as determined by semiannual review by the 
area supervision concerned. 

6. A special work permit-supplementary timesheet (OSR 4-24) is used in 
conjunction with a special work permit or an extended special work permit to 
record the entry and exit time of all personnel working under the special work 
permit, the total time on the job, and the estimated cumulative exposure of each 
person. Completed supplementary timesheets shall be returned to health physics 
for record storage. 

7. The operating group is the departmental personnel and supervision directly 
responsible for the work area involved. 


f 
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8. The servicing group is the maintenance, construction, electrical, instrument, 
technical, or other servicing personnel responsible for the execution of the par- 
ticular job. 

9. HP is the health physics section of the technical services department of 
works technical (in technical division-radiation control) responsible for advising 
other departments on health hazards incident to the handling, use of, and 
exposure to radioactive materials. 









Ill, AUTHORIZATIONS 










Each department superintendent will designate personnel in his department 
who are authorized to sign special work permits. A list of personnel approved 
to authorize special work permits in each area shall be provided to that area 
health physics group by the ranking area supervision of each group. 

Incoming supervision of each department involved on the special work permit 
job carried over from one shift to another shall sign the permit signifying they 
are aware of and in agreement with the conditions and restrictions. No special 
work permit is valid without these signatures. Any special work permit may be 
invalidated at any time by authorized personnel of any signatory department 
as conditions under which it was issued change sufficiently to warrant in- 
validation. 

Extended special work permits shall be approved by the superintendent of 
each department involved. 











IV. GENERAL PROCEDURE 







Work performed in a regulated zone shall be covered by written procedures or 
special work permits. 

Work performed in a radiation danger zone shall be covered by a special work 
permit or extended special work permit. 

All jobs involving breaking lines or opening equipment used for handling 
radioactive materials shall be covered by a special work permit or in certain 
locations also by extended special work permits. 









V. THE RESPONSIBILITIES OF PARTICIPATING DEPARTMENTS FOR THE SAFE CONDUCT 
OF WOBK IN RADIATION DANGER ZONES AND REGULATED ZONES 








1. The cperating department supervision, in conjunction with health physics 
shall be responsible for designating regulated and radiation danger zones. 

2. It shall be the responsibility of the operating department supervision to 
exercise rigid control over access to regulated and radiation danger zones to 
insure against the inadvertent entry of unauthorized personnel. This may be 
done in several ways—barricading, locking doors, roping off with yellow-magenta 
rope. Whenever a temporary radiation danger zone is established, health 
physics will place tags at entry locations describing the hazard. Permanent 
radiation danger zones are identified by signs posted by operating supervision 
with the concurrence of health physics. 

3. When it is necessary to establish a temporary radiation-contamination 
control barricade around a localized area inside a radiation danger zone, it is 
the responsibility of operating supervision, with concurrence of health physics, 
for establishment, identification, and removal of the temporary barricade. It 
shall be the responsibility of health physics to identify the barricade by use of 
appropriate tags. 

4. No one, except properly equipped health physics representatives, shall 
enter a radiation danger zone unless authorized by a special work permit. 

5. It shall be the responsibility of operating supervision to draw up and 
post local rules pertaining to work conducted in radiation danger zones or 
regulated areas. 
























VI. THE RESPONSIBILITIES OF SUPERVISION PREPARATORY TO SPECIAL WORK PERMIT 
JOBS 












A. Operating department supervision shall schedule the radiation danger 
zone work to be performed, initiate the special work permit, date, describe the 
job, designate the building involved with specific location and enter protective 
equipment required and any special precautions deemed necessary. They shall 
then review the proposed work with the health physics representative who will 
add types of monitoring required, additional precautions, or additional protective 
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equipment if necessary and if practical the radiation levels and time limits. 
Time limits and survey readings may be added at the jobsite, when the work 
begins or during the work, depending on the nature of the job. 

Operating supervision shall then review all specifications of the special work 
permit with the servicing department supervisor. If any alterations to the 
conditions of the special work permit are made, it shall be with the concur- 
rence of all participating groups. The work can be started when the permit 
is signed by the authorized operating personnel, the health physics represent- 
ative, and the authorized personnel of all servicing departments involved. 

Whenever the servicing department supervisor who normally signs the special 
work permit for his group is unavailable he may delegate his signature author- 
ization to operating supervision provided that before this authority is delegated 
he is made aware of and is in agreement with the conditions and restrictions 
of the special work permits. The person to whom he delegates this authority 
shall sign the servicing supervisor’s name and his own initials. 

The special work permits covering work by technical division personnel in 
production areas shall be approved by works technical plant assistance super- 
vision as the servicing group. 

When personnel from departments which have no supervision authorized to 
sign special work permits for a particular building (this includes vendors and 
subcontractors) have to perform work in a regulated or radiation danger zone, 
supervision of the department requesting their assistance shall authorize the 
special work permit in the usual manner. Supervision of the group(s) in- 
volved in the work shall be responsible for notifying health physics before 
entry into the radiation danger zone or regulated zone, when the permit requires 
health physics to be present. 

The need for a timekeeper shall be established for each SWP job. On many 
jobs, timekeeping shall be done by personnel doing the work. On some, where 
the working time limits are short, one or more persons with adequate equip- 
ment shall be designated to determine and record exposure time. 

B. It is the responsibility of all supervision to review all conditions and 
specifications of the special work permits and extended special work permits 
with their respective personnel before entry to the radiation danger zone or 
regulated zone. 

C. Operating supervision shall be responsible for the issue, recovery, and 
disposal of any protective clothing specified by the permit. Servicing depart- 
ment supervision shall insure that all of their personnel have the required pro- 
tective clothing and equipment specified before entry into the radiation danger 
zone or regulated zone. 

D. Decontamination work necessary in preparation for performance of the 
specified work shall be done by the operating department. 

E. Health physics shall provide any additional personnel monitoring devices 
required for the specified job. 


VII. THE RESPONSIBILITIES OF SUPERVISION DURING THE PROGRESS OF WORK IN A 
RADIATION DANGER ZONE OR REGULATED ZONE 


A. It shall be operating supervision’s responsibility to maintain sufficiently 
close contact with the progress of work in a radiation danger zone to insure 
against change of exposure conditions and to offer any technical advice which 
will assist in doing the work as quickly and safely as possible. 

B. Supervision shall see that all precautions stipulated in the special work 
permit are followed by their personnel. 

Cc. At the change of shifts, special work permits shall be reauthorized by 
the incoming shift if the work is to be carried over to the incoming shift. 

D. Supervision has the responsibility to insure that the time worked on the 
special work permit job is recorded on the time sheet. If a man should work 
on more than one job in radiation danger zones during a day, his supervision 
shall see that the total estimated radiation exposure received does not exceed the 
amount permissible according to special hazards bulletin No. 7. 

E. If it becomes necessary to remove any material or equipment from a 
radiation danger zone or regulated zone, operating supervision shall consult 
with the health physics representative, and determine whether any special 
precautions must be taken. Removal of material may require the issuance of a 
separate special work permit. 

F. It is the responsibility of supervision to see that all persons working 
in radiation danger zones or regulated zones: 
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1. Are free of open or unprotected cuts and abrasions to the required 
standard for the job at hand. 

2. Refrain from smoking, eating or other actions which could carry con- 
tamination to the mouth while in radiation danger zones. Smoking may 
be permitted in certain locations in regulated zones where there is low 
contamination potential if approved in advance by health physics and the 
operating department. 

3. Check hands by means of hand counters before eating, smoking, or 
leaving work. (In certain designated locations, due to the nature of the 
radioactivity, checking hands is not required. ) 

4. Follow instructions of supervision relative to use of special protective 
instruments and devices. 

G. It shall be the responsibility of the health physics representative to see that 
both personnel and work in progress in radiation danger zones are properly 
monitored as frequently as deemed necessary. They shall record radiation 
levels and exposure rates on health physics survey log sheets, with reference 
to the special work permit serial number and date. 

H. If any unusual or unexpected condition develops during the course of 
work, supervision shall remove the workmen until the job can be reanalyzed. 
Work shall not resume until the health physics representative has evaluated 
the new conditions. 

I. Injuries occuring in radiation danger zones or other areas wherein con- 
tamination is possible shall be called to the immediate attention of health 
physics and supervision in accordance with special hazards bulletin No. 4. 

J. It shall be the responsibility of all supervision to see that any individual 
who is suspected or known to have received exposure in excess of permissible 
limits shall report to health physics and higher supervision at once. Super- 
vision shall see that medical examinations are promptly scheduled for any 
of their personnel requested to report for examination by the medical depart- 
ment. 

K. Fires in radiation danger zones or other areas wherein contamination is 
possible shall be handled as specified in special hazards bulletin No. 6. 

L. Supervision shall insure that any additional personnel monitoring devices 
are worn and used as directed by health physics. 


VIII. RESPONSIBILITIES OF PERSONNEL WORKING IN REGULATED ZONES OR RADIATION 
DANGER ZONES 


Each individual assigned to work in a regulated zone or radiation danger zone 
shall— 


A. Assure himself that any applicable special work permit is properly 
authorized prior to beginning work. 

B. Be completely familiar with all the requirements of either the special 
work permit or the authorized procedure. 

C. Comply with all the protective clothing requirements and special in- 
structions listed on the special work permit or authorized procedure. 

D. Log in and out on special work permit or in the case of an extended 
work permit on the supplementary time sheet. At the end of the job, enter 
total estimated exposure accumulated during the work. 

E. Notify health physics immediately of any unusual condition which 
may affect his exposure. 

F. Call all injuries to the attention of health physics and supervision im- 
mediately. In locations where plutonium contamination is a potential, 
follow the tourniquet procedure. 

G. Monitor clothing and exposed skin areas in accordance with area pro- 
cedures. Contamination detected shall be reported to supervision and health 
physics immediately according to area procedure. 

H. Place protective clothing and equipment in proper receptacles. 


Ix. RESPONSIBILITIES OF SUPERVISION AT THE CONCLUSION OF WORK IN A RADIATION 
DANGER ZONE 


A. After the work is finished, supervision shall check the SWP time sheet for 
completeness. The SWP and all time sheets shall be promptly returned to 
health physics for permanent filing. 

B. The operating supervisor in conjunction with health physics shall establish 
control of any hazardous condition which resulted from the job with respect to 
changes in radiation level or spread of contamination. 
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C. It shall be the responsibility of supervision to see that each workman who 
has been required to use protective apparel removes and leaves such apparel in 
accordance with area procedures. 

D. All tools and equipment used in a radiation danger zone must be left in the 
zone at the completion of a job unless their handling is under a special work 
permit or an area procedure. The health physics representative shall monitor 
the tools and advise as to the disposition. 

E. Operating supervision shall be responsible for the receipt and disposal of 
protective clothing, tools, and equipment used on the job. It shall be super- 
vision’s responsibility to see that all material is monitored prior to leaving the 
zone in accordance with area procedures and that unless condemned by the health 
physics representative, is placed in the proper receptacles at the exit of the zone 
as prescribed by operating supervision. 

F. Health physics shall be responsible for collection, reading, and recording 
results of any additional personnel monitoring devices required for the job. 

G. Removal of an area from radiation danger zone or regulated zone status is 
by joint concurrence of operating department supervision and health physics. 


X. OTHER RADIATION WORK 


In certain portions of the plant, specifically authorized by the plant manager or 
laboratory director, in which radioactive materials are handled and processed, 
the hazards are controlled by special procedures and special monitoring rather 
than by the procedures required by the designation of regulated and radiation 
danger zones. 


Supervision in such areas are obligated to control radiation work in agreement 
with the intent of all the regulations of this bulletin. 


Special Hazards Bulletin No. 2 
Savannah River Plant 
Revision No. 4 

January 20, 1958 


INVESTIGATION AND REPORTING OF UNSAFE PRACTICES OR INCIDENTS INVOLVING 
RADIATION 


I, PURPOSE 


From time to time off-standard working conditions may arise due to radiation 
or radioactive contamination. In order to rectify these conditions and to benefit 


by the experience gained, it may at times be necessary and beneficial to all con- 
cerned to conduct an investigation of such conditions. 


II. CONDITIONS REQUIRING INVESTIGATION 


The following conditions or incidents may call for a special hazards investi- 
gation: 


(1) Actual or potential radiation not anticipated which resulted or could have 
resulted in personnel overexposure. 


(2) Any incident resulting in personnel contamination to a degree which is of 
concern to health physics’ or has caused a costly cleanup job. 
(3) Internal body contamination of concern to health physics or medical. 


IlI. RESPONSIBILITY 


It is the duty of any individual who is aware of conditions described above to 
report them promptly to supervision. Supervision, in turn, is responsible for 
promptly reporting the conditions to health physics.’ 


IV. INVESTIGATION 


Investigations will be requested by either supervision of the department con- 
cerned or health physics* when in the opinion of either, the condition warrants 
such investigation. A departmental investigating committee shall be appointed 
by the ranking member of area supervision of the group or facility involved. The 
investigating committee shall include a representative of health physics* and 


1In Technical Division, radiation control. 
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should include representatives of other departments who may have been involved 
or have direct interest in the incident. 

Reports of such investigations shall be written and distributed through line 
supervision to the department superintendent. Included on the distribution will 
be copies to the area health physics group and sufficient copies to the chairman of 
the area central safety committee to provide copies for all members of that com- 
mittee. The area central safety committee chairman shall determine whether 
an additional investigation shall be made. After the area central safety com- 
mittee reviews the report and adds its recommendations, 10 copies shall be for- 


warded to the plant special hazards committee secretary * for review and plant 
application. 


Special Hazards Bulletin No. 3 
Savannah River Plant 
Revision No. 1 

November 12, 1958 


IDENTIFICATION OF PROTECTIVE CLOTHING 


Protective clothing shall be issued to and worn by all personnel entering a 
regulated zone or a radiation danger zone in which there is a real or potential 
contamination hazard. In order to minimize cross contamination in the various 
areas and in the laboratories, to assist the laundry in protective clothing de- 
contamination and to define which clothing is used in various locations, the 
following .color code shall be established. The term “protective clothing,” 
as used below, includes coveralls and laboratory coats. 

White protective clothing shall be used only in locations where plutonium, 
fission product, or other contamination due to artificial isotopes may occur. 

Brown protective clothing shall be used in locations where only uranium or 
similar naturally occurring radioisotopic contamination may occur. 

Gray protective clothing shall be used where no radioactive contamination 
problems exist, such as coal handling. 

All coveralls and laboratory coats shall be identified by the facility custodian 
in such manner to insure their return (after laundering) to the same location. 


Special Hazards Bulletin No. 4 
Savannah River Plant 

Revision No. 2 

June 15, 1955 


HANDLING INJURIES OR SERIOUS ILLNESS IN REGULATED AREAS 


A. Minor cuts and abrasions incurred while handling radioactive material may 
lead to serious internal exposure and must be given special consideration. Spe 
cial consideration is also required to prevent radioactive material from entering 
an already existing skin break. Also, particular attention is required to prevent 
contamination of medical facilities during treatment of injured persons. 

The dangers of contamination and measures taken to prevent the spread of 
contamination must always be considered in the light of good first aid practices, 
with due regard for the condition, care, and comfort of the patient. Medical 
considerations become epecially important in handling nonambulatory illness or 
injury. 

Fundamentally there are four key points in handling contaminated or poten- 
tially contaminated injuries. They are so important that single word steps are 
included to help fix them in the mind of every supervisor. 


1. Flush 


The person involved shall immediately flush the wound with the nearest source 
of cold running sanitary water for a full 5 minutes, promoting bleeding, if 
necessary, by massaging toward the injury. 


2. Tourniquet 


If plutonium is a possible contaminant, a tourniquet must be applied as soon as 
possible to stop return circulation. 


2 Superintendent, health physics section. 
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8. Decontaminate 


The injured should be decontaminated before removal to the medical facilities, 
if decontamination measures do not endanger the condition of the patient. 


4. Medical 


Medical personnel should be informed at once so they may come to the injured 
if necessary to provide any required medical treatment. 

B. Ultimate responsibiilty for treatment and movement of any patient shall 
lie with the medical department after due consultation with health physics and 
building supervision. 

C. Detailed procedures prepared under this bulletin must be approved by 
health physics and the medical department prior to use. 

Until such time as specific area procedures are developed, the attached pro- 
cedures, appendixes I, II, and III shall be used. 


Special Hazards Bulletin No. 4 
Appendix I 

Revision No. 1 
June 15, 1955 












REQUIRED PROCEDURE ON OCCURRENCE OF PLUTONIUM CONTAMINATED INJURIES 
INCLUDING PRESUMABLY CONTAMINATED INJURIES 


This bulletin defines terms, assigns responsibiilties and specifies action to 


I. DEFINITIONS 


Radioactively contaminated injury.—(¥For brevity the term contaminated in- 
jury will be generally used in this bulletin). Break in skin which may permit 
the entrance of radioactive materials. Includes cuts, scratches, punctures and 
burns, chemical and thermal, irrespective of where incurred. 

Readily transferable contamination.—As used in this bulletin contamination on 
the clothing or skin of the injured person which may be hazardous to others on 
direct skin contact or secondarily by contamination of clothes, furniture, floors, 
ete. 

Local decontamination room.—Facility in certain production and laboratory 
buildings comprising a shower stall, treatment chair, decontaminating materials, 
and radiation measuring instruments. Specific rooms designated by building 
nulber, as decontamination room 772-F. 

Controlled treatment rooms.—Facility at 719-A comprising: (1) A room for 
removing readily transferable contamination, with provision for stretcher 
cases on “clean up table.” (2) Shower for “hot” cases that are ambulatory. 
(3) Operating room for major or minor surgery on cases which have had easily 
transferable contamination removed. (4) Showers and change rooms for medi- 
eal and health physics personnel. (5) Radiation measuring instruments and de- 
contamination supplies. (6) “Special ambulance entrance.” This is located on 
the end of the building facing 300-M. The door is marked by a sign lettered in 
red. This entrance is for all cases with readily transferable contamination and 
all stretcher cases. (7) “Health physics entrance.” Located inside 719-A near 
ambulance entrance. Access for medical and health physics personnel. Exit for 
treated ambulatory (walking) cases after decontamination and monitoring. 
































II. RESPONSIBILITY OF HEALTH PHYSICS DEPARTMENT * 


1. Maintain and operate decontamination rooms in certain production and 
laboratory buildings. 

2. Assemble and mount appropriate tourniquet kits in radiation danger zones 
which are also contamination zones. 

3. Make periodic inspection of these kits to determine completeness and ab- 
sence of deterioration. 

4. Render first aid in flushing wounds, promotion of bleeding and application 
of tourniquets. 

5. Survey wounds, evaluate degree of contamination. Ascertain if readily 
transferable contamination is present. 

6. Keep records of application of tourniquets and survey data. 
7. Assist medical personnel. 


1 Substitute radiation control section for Savannah River Laboratory. 


56 RADIATION HAZARDS 


8. Make recommendations and take suitable action to prevent or minimize the 
spread of contamination. 

9. Decontaminate patient using facilities of the building decontamination room 
as required. 

10. Accompany patient in ambulance or car to controlled treatment rooms at 
719—A, taking measures to reduce or eliminate spread of contamination on the 
way. 

11. Assist medical personnel at 719-A with monitoring and decontamination 
problems when required. 

12. Control movement of personnel from one part of the controlled treatment 
rooms to another by monitoring clothes, hands and shoes and interpreting the 
results in terms of radiation safety. 

13. Instruct patients regarding the collecting of samples for bioassay, pro- 
viding containers and making the analyses, reporting results of bioassay to the 
medical department. 


III. RESPONSIBILITIES OF MEDICAL DEPARTMENT 


1. Instruction of certain key personnel designated by health physics regarding 
the immediate treatment of contaminated or presumed contaminated wounds. 
This includes the need for flushing every wound with water as an immediate 
and indispensable procedure. 

2. Provide medical and nursing care for injuries. This will be rendered at 
the site of injury or at the local decontamination rooms or at building 719-A 
controlled treatment rooms. 

3. Provide ambulance service (in cooperation with patrol). 

Nore.—Area first aid stations will normally not be used for treatments of 
patients with readily transferable contamination. Ambulance cases will be given 
first aid at scene of injury and taken to 719—A. 

ExcePTion.—Patients who are monitored by health physics and declared free 
of readily transferable contamination. 

4. When a patient arrives at first aid unannounced, the nurse shall question 
the patient immediately as to where the injury occurred and as to whether 
supervision has been notified. If it is apparent that the injury occurred in a 
location where plutonium may be possible contaminant, or if there is doubt, the 
nurse shall flush the wound, apply a tourniquet and contact the patient's super- 
visor, or in the absence of supervisor, the health physics representative. If 
the injury requires investigation for contamination, the health physics repre- 
sentative shall proceed immediately to first aid and make the required surveys 
and notification. 

5. In any case, when the injury is reported as being possibly contaminated 
no medication or ointments are to be applied until so directed by a physician. 

6. When a patient receives an injury involving severe bleeding, the nurse will 
control the bleeding and notify a physician. Further instructions to the nurse 
will be given by the physician after consultation with the health physics group. 
In this case also, no medication or ointments are to be applied until so directed 
by a physician. 

IV. RESPONSIBILITIES OF SUPERVISION 


1. Receive instruction in first aid treatment of contaminated wounds when 
designed by health physics or line supervision. 

2. Familiarize themselves with written procedures relating to this subject. 

3. Assist employees who are injured to accomplish the flushing of wounds with 
water and to apply tourniquets. 

4. Call or cause to be called health physics personnel. Take steps to control 
the spread of contamination. 

5. Call medical personnel by using “ambulance” number. 

6. Supervision will prohibit entrance to contaminated areas in cooperation 
with health physics and will make changes in laboratory or production activities 
made necessary by contamination. 

7. See that tourniquet kits are mounted on walls in contamination danger 
zone. 

8. Building supervision will assume overall responsibility for the care of the 
patient until medical aid arrives, after due consultation with health physics and 
department supervision, if available. 
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Vv. RESPONSIBILITIES OF EMPLOYEES 


1. Follow all safety practices to minimize occurrence of contaminated injuries. 

2. On receiving an injury, the employee will at once go to the nearest water tap 
and flush the wound. 

3. The injured person or another employee will then notify the supervisor and 
health physics. In case the supervisor is temporarily not available, the injured 
person or preferably another employee will call the “ambulance” number using 
the words “contaminated injury’ and requesting a nurse or doctor. 

4. The employee will use all reasonable precautions to avoid spreading con- 
tamination and will in particular not leave the building without permission 
granted by the health physics representative. 


VI. TREATMENT OF INJURIES AT FIRST AID 


In designated areas the first aid nurse shall inquire of every patient from cer- 
tain buildings with a skin break, if he anticipates work during the shift in loca- 
tions where plutonium is a possible contaminant. If he does not, the nurse shall 
treat the injury in a normal manner and mark the Request for Medical Attention 
(OSR-2-1) “Pu work not permitted.” If he does anticipate work during the 
shift in such locations, then the nurse will either— 

(a) Treat and dress the skin break in an approved manner considered to 
provide satisfactory protection against the contamination of the injury 
and mark the Request for Medical Attention ‘Pu work permitted” noting any 
special instruction, or 

(b) If the injury is of such nature that it cannot be treated and dressed in 
the approved manner, the Request for Medical Attention shall be marked 
“Pu work not permitted.” 


VII. PROCEDURES FOR VARIOUS TYPES OF INJURIES 


A. Deep laceration of hand from contaminated glassware or metal—Slight bleed- 
ing from wound 


1. Injured person immediately washes wound under running water assisted by 
supervisor who attempts to promote bleeding by massaging the arm toward the 
injury. 

2. Supervisor or health physics applies tourniquet as specified on tourniquet kit 
and according to training instructions. 

3. Supervisor calls ambulance and health physics (if not already there). 

4. Health physics arrives, takes charge of tourniquet, monitors wound and 
concludes that there is moderately heavy contamination with alpha emitter, 
also some readily transferable contamination on adjacent skin and clothing. 

5. Patrol driver stops at medical for doctor or nurse and proceeds to scene. 

6. Nurse arrives, observes that bleeding is not excessive, stands by. 

7. Patrol calls area physician who may be at another area. 

8. Ambulance remains in readiness at entrance to building. 

9. Health physics continues with decontamination in the local decontamination 
room. No corrosive chemicals or strong oxidizers are used on the wound itself. 

10. Nurse prepares necessary medication. 

11. Doctor arrives and verifies that injection is advisable. Health physics 
then stops decontamination procedures temporarily and the patient is placed in 
a recumbent position on a standard litter or suitable table. 

12. The intravenous injection is made, requiring about 1 hour. During this 
time health physics continues decontamination procedures insofar as they do not 
interfere with medical treatment. 

13. When the injection is complete the patient now may have no readily trans- 
ferable contamination. If minor surgery is required to treat the wound, he is 
transferred to 719-A by ambulance. The nurse accompanies the patient. The 
doctor meets the ambulance at 719—A. 

14. The ambulance discharges the patient at the special ambulance entrance 
which is opened from inside by the nurse. 

15. Surgery is performed and any tissue removed is saved for bioassay. 

16. Instruments, trays, needles, etc., used in the procedure are place in 
fiberboard containers for monitoring and impounded by health physics until 
passed as noncontaminated or are cleaned up. 

17. The patient is given a ward bed until necessary urine samples have been 
obtained for bio-assay and other studies made as indicated or further treatment 
given depending on the needs of the case. 
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B. Explosion with shock, prostration, and bleeding from wound or on forearm 


1. Supervisor finds injured person on floor. Blood is spurting from wound 
with considerable force indicating damage to an artery. Supervisor wraps 
a tourniquet around the upper arm tightly enough to stop blood flow. (Note: 
In ordinary first-aid cases, direct pressure on the bleeding point is the approved 
procedure; in radioactively contaminated injuries the tourniquet is used to 
promote moderate bleeding or may be tightened to stop excessive bleeding.) The 
wound is then flushed with water. 

2. Patient should remain lying down at the spot where illness or injury 
occurred, unless circumstances require moving to an area of safety. (If he 
must be moved immediately, move him as gently as possible to the nearest safe 
place, using a stretcher.) 

3. Supervisor calls ambulance and health physics. 

4. Keep the patient warm and comfortable. Loosen collar and other tight 
and binding clothing. 

5. Give artificial respiration if patient is not breathing. 

6. Patrol driver stops at medical for doctor or nurse and proceeds to scene. 
(If doctor is not in first-aid station at the time, patrol will call in order, first, 
area physician if on duty, second, on-call physician from duty schedule, using 
radio or telephone. ) 

7. Health physics arrives, takes charge of tourniquet until medical arrives, 
flushes wound with water and soap or detergent, maps extent and degree of 
contamination, makes recommendations regarding control of further contami- 
nation in the building. 

8 Medical arrives, checks on adequacy of measures to control hemorrhage, 
takes additional steps as needed. 

9. Health physics advises medical regarding means of preventing spread of 
contamination from patient to doctor or nurse, use of gloves, etc. 

10. Health physics may proceed with cleanup of patient, and may transfer him 
to the local decontamination room using a litter or stretcher, if approved and 
directed by medical. 

11. If plutonium is involved in significant amounts the nurse will prepare 
intravenous medication. The administration of this agent will be started by 
the doctor as soon as possible and will take precedence over further external 
decontamination of the patient. 

12. Transport of the patient to 719-A controlled treatment room may be 
decided upon at any time by doctor or nurse. This will be determined by— 

(1) Critical injuries requiring plasma, transfusion, or emergency surgery. 

(2) Gross transferable contamination with patient in prostration and 
therefore unable to use the shower in the local decontamination room, 
Prior to transport by ambulance the patient will be wrapped in a blanket, 
or other means will be taken to limit contamination as specified by health 
physics. Respiratory protection and protective clothing will be used by 
medical and health physics if considered necessary. 

13. On arrival at 719-A, the special ambulance entrance will be used. The 
patient is laid on stainless steel decontamination tray with blanket opened 
but left in place beneath. Using the movable overhead shower fixture, decon- 
tamination will be continued with a detergent and other measures as deter- 
mined by health physics and medical. 

14. When readily transferable contamination is removed, the patient will 
be placed on a “clean” wheeled cart and pushed into the adjacent operating 
room for required surgical procedures. Health physics and medical personnel 
will discard outer clothing and gloves, change to radioactively clean clothes and 
don shoe covers; they will then enter the operating section after being moni- 
tored by health physics and medical. 

15. After surgery, all clothing, shoes, shoe covers, and respiratory equipment, 
dressings, and instruments will be turned over to health physics for decontami- 
nation or disposal. 


16. The patient will be admitted to a ward bed for additional observation 
and treatment. 


CO. Chemical burn of eye or skin with HF plutonium solution 


1. With burn of eye or face only, the patient will be assisted to flush the 


injured part with brow pressure eye fountain or water from hose or safety 
shower. 
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2. For burn of eye only no medication will be applied except by medical 
direction. For burn of skin magnesium oxide slurry or lime water will be 
applied after flushing the burned area. 

Medical and health physics will be called and contamination problems handled 
as previously outlined in cases A and B. 


Special Hazards Bulletin No. 4 
Appendix II 

Revision No. 1 

June 15, 1955 


PROCEDURE FOR INJURIES WHERE RADIOACTIVE MATERIALS OTHER THAN PLUTONIUM 
ARE PossiBLE CONTAMINANTS 


In all areas, enclosures, rooms, etc., where radioactive material may be taken 
into the body through a break in the skin, the following procedure shall apply: 


I. PROCEDURE WHEN INJURY OCCURS 


1. The wound shall immediately be flushed with the nearest source of cold 
ruuning sanitary water for a full 5 minutes, promoting bleeding, if necessary, 
by massaging toward the injury. If the wound is serious, immediately request 
medical to come to the patient. If the wound is not serious, summon medical 
aid only if health physics finds that the wound is contaminated after thorough 
washing. The injured should be moved to the nearest decontamination room if 
movement will not endanger the condition of the patient. 

2. Health physics personnel must be notified and they will make appropriate 
surveys of the injury, the object which caused the injury and any waterial pierced 
by the object in intiicting the wound. 

3. If the wound is not contaminated, this should be noted on request for medi- 
cal attention and the injured should immediately go to first aid (unless medical 
aid has already been summoned). 

4. If the wound is contaminated after the 5-minute washing, the medical 
department in the area will be immediately notified. The injured person will 
immediately obtain medical attention at the place of injury or at the nearest 
decontamination room, if he has been moved there. At the direction of medical, 
the injured may be moved to first aid or to the medical building (719-A) depend- 
ing on the nature of the injury. Health physics will transmit the survey data 
to the medical department so that this information is available before the injured 
is treated. Survey work at the location of treatment will be done by health 
physics. 

Special Hazards Bulletin No. 4 
Appendix III 

Revision No. 1 

June 15, 1955 


PROCEDURE FOR HANDLING OF NONAMBULATORY ILLNESS OR INJURY (IN REGULATED 
AREAS) 


1. Patient should remain lying down at the spot where illness or injury 
occurred, unless circumstances require moving to an area of safety. (If he 
must be moved immediately, move him as gently as possible to the nearest safe 
place, using a stretcher.) 

2. Notify medical department, health physics, and building and employee's 
supervision. 

3. Keep the patient warm and comfortable. Loosen collar and other tight 
and binding clothing. 

4. Give artificial respiration if patient is not breathing. 

5. If the patient is bleeding badly, apply a tourniquet to reduce bleeding to a 
moderate rate and flush wound until medical arrives. 

6. If Health physics finds that the patient or his clothing is contaminated, 
medical personnel will be so notified immediately upon arrival, and precaution 
will be taken in examining and treating the patient. 

7. Nurse or doctor will examine patient to determine present condition and 
will administer treatment. 

8. If the patient is contaminated, the method and extent of contamination 
removal will be as recommended by health physics. and approved by medical. 
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The patient may be moved to the area decontamination room only if approved 
and directed by medical. 

9. If the seriousness of the illness or injury requires, the patient will be 
taken by ambulance to the controlled treatment room in building 719-A. Health 
physics will accompany the patient in the ambulance to the controlled treatment 
room in 719-A, taking measures to reduce spread of contamination on the way. 

10. Removal of the patient will be as directed by medical, after consulting 
with health physics, building supervision, and the department supervision in- 
volved, if available. 





Special Hazards Bulletin No. 5 
Savannah River Plant 
Revision No. 3 

November 7, 1957 


PROCEDURE FOR THE DISPOSAL OF CONTAMINATED WASTE 
I. PURPOSE AND SCOPE 


This procedure covers the disposal of contaminated wastes from laboratory 
and production buildings which are not disposed of by way of drains or stacks. 
It does not cover the handling and disposal of items of a nonroutine nature. 


II. PACKAGING OF CONTAMINATED WASTE 
1. Containers 

Containers used will be specified below, or as approved by area supervision and 
Health plhysics.* 

(a) Cardboard boxes properly sealed with tape on all edges or Bulkon-type 
ice cream containers should be used for dry or moderately damp waste such as 
wiping rags, paper towels, sweepings, shavings, metal turnings, ete. 

(b) Any material that might be subject to spontaneous combustion such as 
oily rags, certain types of metal, ete., should be tightly packaged and sealed in 
fireproof containers, such as nonreturnable drums or other metal containers. 
Specific container should be established by area supervision. Supervision shall 
be responsible for seeing that their personnel are familiar with the properties of 
all materials handled in their areas. 

(c) Plastic bags: Plastic bags may be used for packaging waste from process 
cabinets, odd shaped metal parts and objects that do not lend themselves to 
packaging in round containers; such as filter assemblies, etc. Plastic bags are 
in turn placed in cardboard boxes or other approved containers. 

(d) Special cardboard cartons: Cardboard boxes should be used for packaging 
filter packs. 

(e) Wooden boxes: Wooden boxes of special construction and lined with kraft 
paper will be used for enclosing pieces of defective equipment of high radiation 
level which cannot be handled in cardboard containers. Handling and disposal 
of this type will require direct attention of area supervision and health physics. 

(f) Plastic Bottles: Liquid material may be disposed of by sealing in plastic 
bottles. Sealing may be accomplished by taping the stopper with moisture proof 
tape. All packaging and disposals of tuis nature will be at the request and under 
the direction of area supervision and health physics.* 

(g) Steel (expendable) cans and/or drums: This type of receptacle may be 
used to hold a number of smaller packages or containers and materials of such 
a low radiation order that packaging is not necessary. This type of container 
should also be used for disposing of contaminated volatile solvents. When used 
for the disposal of volatile solvents, air should be excluded by filling the con- 
tainer. This can be done by adding water or other nonreactive substances. 


2. Packaging and wrapping 


(a) Cardboard containers and plastic bags: All wet material such as rags, 
glass wool, paper, etc., must be pressed free of excess liquid prior to being placed 
in the container. If soaked with acid, caustic or organic solvent, the material 
must be washed free of excess chemical at a contaminated waste drain before 
pressing and placing in container. Containers will be loosely filled. Plastic 
bags and cardboard containers will be tightly sealed to avoid leakage and/or 
-dusting. Material contained in plastic bags after sealing should be placed in 
cardboard containers. 


*Radiation control if in technical division. 
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(b) Steel (expendable) cans and drums: Containers of this nature when used 
to contain loose material of low radiation or other containers which have been 
prewrapped must have a tight fitting lid or cover and be sealed dust tight by 
use of a gasket or pressure sensitive tape. 

(c) Returnable cans and drums: All cans and drums of a nonexpendable 
nature used for the collection of prewraped cardboard containers and unwrapped 
material of low activity level and nonscattering nature must be lined with heavy 
kraft paper which will be peeled from the container at the burial ground. 

(d) Plastic bottles: Bottles shall not be filled to excess of 90 percent capacity. 
Closures must be tightly sealed, and if bottle requires further protection shall 
be placed in either a wooden box or a cardboard container. The excess area 
should be packed with a suitable absorbent material of sufficient volume to 
absorb the contents of the bottle in case of leakage. If preferred, liquids may 
first be absorbed in a suitable absorbent and this material placed in a carton 
and sealed. In either case the absorbent material used must be inert matter such 
as fullers earth or vermiculite so that no chemical reaction will be encountered, 


and precautions must be taken to prevent mashing of the wooden or cardboard 
container. 


$8. Activity and identification 


All packages and cartons sealed prior to disposal in a holding can, dumpster 
pan, or load lugger pan at a collection station or storage point will be checked 
for radioactivity. 

The collection station or storage point shall provide adequate shelter for con- 
tainers to prevent damage by the elements. Containers reading 10 mrad/hour 
or more at 2 inches must be handled under a special work permit. It will be 
the responsibility of the person packaging the material to immediately indicate 
the contents on the package or a suitable tag attached to the package. It shall 
be the responsibility of the person checking the activity to indicate the activity 
on the package or tag. A check of the activity must be obtained immediately 
following packaging. 

Each load of waste should be labeled with a sign which reads “No loitering 
within 10 feet.” Black letters 2 inches high on a yellow field constitutes a 
suitable sign. A removable sign approximately 10 inches by 14 inches is recom- 
mended for use on flat-bed or stake-body trucks used for contaminated waste on 
an intermittent schedule. Dempster-dumpster pans or units, Brooks load lugger 
pans, and other unshielded containers shall be identified with permanent mark- 
ings which will be in plain view when the unit is in its normal position on the 
truck. 

The health physics area survey group making the SWP survey shall request 
a patrol escort to 643-G for all loads where the radiation level exceeds 10 mr/hr 
at 10 feet from the load. All waste reading 6 mr/hr or greater at 2 inches must 
be removed from normal work areas immediately. 

(a) Waste reading between 6 mr/hr and 100 mr/hr at 2 inches must be sent 
to the burial ground on a scheduled basis. 

(6) Waste reading greater than 100 mr/hr at 2 inches must be stored in metal 
storage pans (Dempster-dumpster or load lugger). Storage pans reading less 
than 10 mr/hr at 10 feet can be sent to the burial ground on a scheduled basis. 


(c) Storage pans reading greater than 10 mr/hr at 10 feet from the pan must 
be sent to the burial ground immediately. 


III. COLLECTION STATIONS AND STORAGE POINTS 


Buildings having contaminated waste for disposal will establish two types of 
waste collection stations readily accessible to traffic and transportation. 


1. Contaminated waste 


A station for contaminated waste which will be held either in sealed fiber 
drums, cardboard boxes, load lugger pans, or dumpster pans shall be placed in 
such a manner that there is no possibility of it spilling or blowing out. This 
station may be adjacent to the station for uncontaminated waste, but must be 
separated therefrom by a suitable partition. This station must be conspicu- 
ously marked, “contaminated waste,” and shall bear prominently displayed 
health physics radiation signs. These signs and markings will also be displayed 
on holding containers, drums, and pans. Such stations will be marked off by 
chains in such a manner as to prevent inadvertent entry. All stations will be 


monitored daily by a qualified surveyor prior to pickup by traffic and transporta- 
tion. 
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2. Storage points 


Storage points may be established at convenient locations in a building or 
area and used to accumulate small cartons, prior to their delivery to a contami- 
nated collection station and subsequent disposal in a collection container or 
dumpster pan by building personnel. However, the floor under and wall area 
adjacent to such points must be— 

(a) Covered by kraft paper and masking tape in such a manner that the 
paper may be peeled off and disposed of at intervals. 

(6) Conspicuously marked as stated in 1 above. 

(c) Monitored by qualified personnel at suitable intervals as specified in 
detailed area or building procedures. 


IV. COLLECTION AND TRANSFER 
1. Pickup schedule 
Each department that has solid contaminated waste to dispose of will furnish 
the traffic and transportation department with— 
(a) A schedule showing the frequency of pickup from their collection 
station or stations and the approximate time desired. 


(b) The number of containers needed at collection station contingent on 
the frequency of pickup. 


2. Work permits 


Special work permits either regular or extended are required for the removal 
of all material from collection points when radiation or contamination levels 
exceed 10 mrad/hr. Either a written procedure or an extended SWP is required 
for removal of all material below this level. 

3. Collections 


(a) Crews—Pickup of contaminated waste and transportation to the burial 
ground will be done by specially trained crews from the traffic and transporta- 
tion department. These crews will wear protective clothing, pencils, film 
badges, and take such precautions as specified on special work permits or stand- 
ard operating procedure. 

(b) Equipment.—Equipment used in the transportation of waste to the burial 
ground will be furnished by and will be in charge of the traffic and transporta- 
tion department. Railroad flatears, truck-mounted Dempster-dumpster,. truck- 
mounted Clark load luggers, dumptrucks, flatbed trucks, or pickup trucks will 
be used. 


Vv. BURIAL GROUND 


1. Burial ground 643-G, located in the 200 area, will serve the entire plant. 


It is enclosed within a Cyclone fence and will be maintained as a radiation 
danger zone. 
» 


2. Separations department supervision will be rsponsible for opening and 
closing the gates, for specifying those who have access, and for the management, 
operation and security of the burial ground. 

3. A representative of health physics will survey and monitor the burial 
ground at regular intervals and upon special request of separations department 
supervision. ‘ 

4, Traffic and transportation will excavate trenches as requested by the 
separations department and will backfill with covering sufficient to reduce the 
dosage rate to 5 mrad/hour or as requested by health physics. After burial the 
trench will be outlined with suitable markers and “Do not excavate” signs. 


VI. SAFETY RESPONSIBILITY AND CONSIDERATIONS 


1. Responsibilities of building supervision 
Suilding supervision will be responsible for— 

(a) Setting up contaminated waste pickup stations accessible to traffic 
ard transportation and maintaining the stations in accordance with good 
housekeeping practices. 

(b) Insuring that all of their personnel understand the properties and 
hazards of the material they must handle or come in contact with and that 
all contaminated waste for disposal is properly packaged as specified in 
area procedures. : 

(c) Seeing that no carton or package containing waste for disposal is 
placed on a contaminated waste pickup station without first being checked for 
radiation level and properly identified as specified in IT-3. 
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(d@) The issuance of properly authorized special work permits. 

(e) Supervising the handling, loading and hauling of items in accordance 
with instructions on special work permits and for seeing that traffic and 
transportation personnel are protected. 

2. Health physics and/or radiation control group 
The health physics section or the radiation control group will, depending on 
the location, be responsible for— 

(a) Advising all groups in the safe handling and disposal of contaminated 
waste and the decontamination of equipment used in contaminated waste 
disposal. 

(b) Monitoring all contaminated waste pickup stations daily prior to 
pickup by traffic and transportation or as requested by either building or 
traffic and transportation supervision. 

(c) Monitoring all equipment—trucks, load lugger pans and dumpster 
pans, etc., used in waste disposal before such equipment is released from 
the burial ground. 

(d@) Regular monitoring and survey of the burial ground or as requested 
by separations department supervision. 


8. Traffic and transportation 


Traffic and transportation supervision will be responsible for— 

(a) Numbering and marking of all equipment such as trucks, pans, and 
special containers in such a manner that those intended for contaminated 
waste disposal service will not be inadvertently misplaced or placed in 
another service without first being checked and decontaminated as specified 
by health phys:cs.* 

(0) Removing contaminated waste only as covered by a properly author- 
ized special work permit or extended special work permit and after the 
earton has been checked by health physics.* 

(c) Equipping personnel assigned to contaminated waste handling with 
the proper protective equipment as specified by health physics.* 

(d) Excavating, loading, backfilling trenches and erecting trench markers 
as outlined in section V and set forth in burial ground procedures. 

(e) Checking all containers and pans for closure before transporting to 
burial ground, for covering all material transported to burial ground on 
pickup or flatbed trucks with a tarpaulin and for keeping truck end gates 
in closed position so that no scattering or loss will be encountered. 


Special Hazards Bulletin No. 6. 
Savannah River Plant 
December 24, 1954 


FIREFIGHTING IN THE PRESENCE OF RADIOACTIVE MATERIALS 


For work in radiation zones that may result in fires (such as welding near 
combustible materials), supervision shall consider necessary additional protec- 
tive measures to prevent or control fires, and shall specify the necessary measures 
in the standard operating procedure or special work permit. Firefighting and 
additional protective equipment specified shall be available at the job site. 

Upon occurrence of an unforeseen fire, personnel in the affected area shall leave 
immediately and notify operating supervision. Ranking operating supervision 
shall consider the feasibility of allowing the fire to burn out, when significant 
damage to buildings and equipment will not result and the radiation hazards. 
of firefighting may be significant or unpredictable. Supervision shall also 
consider advisability and, in certain areas, define procedures for shutting down 
ventilating equipment which would serve to spread radioactive contamination 
resulting from the fire. 

Methods of fighting fires in the various areas and buildings, and other neces- 
sary procedures will be prepared by area personnel. Likewise, selection of 
auxiliary fire brigades and their training must be done by the areas, keeping 
in mind specific problems peculiar to the process. Protective equipment re- 
quired, its storage and availability for emergency conditions will be specified 
by the areas. 


*Radiation control if in technical division. 
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Authorized firefighting personnel, wearing protective apparel commensurate 
with the hazards, may enter the affected area as directed by operating super- 
vision. When advisable, radiation monitoring shall be provided by qualified 
personnel, and air samples shall be taken to evaluate the air contamination 
present or resulting from the fire. At the conclusion of firefighting, personnel, 
clothing, and personnel monitoring equipment shall be surveyed for radioactive 
contamination, and a special work permit shall be filled out to supplement 
personnel exposure records. 

Following a fire, a complete survey of the affected area shall be made by 
health physics and rehabilitation measures shall be based on the conditions 
found. 


Special Hazards Bulletin No. 7 
Savannah River Plant 

January 30, 1956 

Reviewed February 15, 1956 


EXTERNAL RADIATION ExPoSURE CONTROL 


This bulletin applies to the control of external radiation exposure. 

I. Whole body exposure (interpreted as any portion of body except extrem- 
ities). 

A. The accepted maximum permissible radiation dose for the whole body 
exposure is limited to 300 mrem (1) during any 7-day period. For administrative 
simplicity this is controlled to 50 mrem per day. 

B. When it is necessary, the senior member of the production (2) shift 
supervisory group may, with the approval of the health physics shift super- 
visor (3), authorize increasing the daily control limit for external exposure to 
100 mrem for 1 day during a 7-day period providing the total dose to the in- 
dividual does not exceed 300 mrem in this 7-day period. This authorization 
shall also have the approval of the senior member of service group shift super- 
vision, if the individual involved is a member of his group. 

C. Authority to exceed the exposure permitted in B. (above) shall be given 
only when approved by the production area superintendent, health physics area 
supervisor (4), and equivalent servicing department supervision if involved, 
or higher supervision, after careful review of the circumstances. Any exposure 
shall be limited to 300 mrem in any 7-day period. 

II. Extremity exposure. 

A. The accepted permissible 7-day dose to the extremities, hands and fore- 
arms, feet and ankles, head and neck, except the eyes, is 1,500 mrem. For admin- 
istrative simplicity this is set at 250 mrem per day. 

B. The same authority for exceeding this level and alterations of the daily 
exposure control limit shall apply as in the case of whole body radiation. 

III. Health physics shall keep a permanet record of all deviations from the 
control limit of 50 mrem per day. 

Definition of terms (for scientific definitions see DPSOP 40) : 

Roentgen.—The roentgen is a unit of measurement for quantity of X or 
gamma radiation measured in air. 


Rad.—The rad is a unit of measurement of the absorbed dose of ionizing 
radiation. 

Rem.—Roentgen equivalent man is a unit of measurement of radiation dose 
that relates absorbed dose and biological effectiveness. 

RBE.—Relative biological effectiveness is a factor applied to the radiation 
dose which relates that dose to body damage. This is necessary since certain 
radiations are more effective than others at producing body damage. 

(1) See definitions above. 


(2) In facilities other than production, approval of the ranking day super- 
vision or higher is required. 


(3) In the technical division (Savannah River Laboratory), radiation control 
engineer. 


(4) In the technical division (Savannah River Laboratory), radiation control 
supervisor and laboratory supervisor. 





fe 


d 
yn 
1, 
ve 
nt 


Dy 
ns 


-1 


‘m- 


dy 
ive 
rift 
er- 
. to 
in- 
jon 
er- 
ven 
rea 
ved, 
jure 


ore- 
min- 
laily 


the 


c or 
izing 
dose 
ation 
rtain 
uper- 
mtrol 


ymntrol 


RADIATION HAZARDS 365 


APPENDIX II 


INDEX OF SpEcIAL Hazarps Topics OF THE MONTH 


1. 1955—April Protective clothing. 
2. May Monitoring stations and hand-shoe counters. 
3 June The special work permit. 
4 July Protection against radioactive dusts and gases. 
5. August Health physics survey instruments. 
6 September Prevention of skin contamination. 
7 October The bio-assay program. 
8 November Contamination control. 
9 December Pocket meter program. 
10. 1956—January Personnel contamination: A review of 1955 experience. 
i: February Hand-shoe counters. 
12. March Contamination material control. 
13. April Use of hand and foot monitors, 221 buildings. 
14. May Basic procedures for the removal of protective clothing. 
15. June Disposal of contaminated trash. 
16. July A primer on radiation. 
17. August How to limit exposure to radiation. 
18. September Preparing for SWP jobs. 
19. October Contamination control by good housekeeping. 
20. November’ Record and timekeeping on SWP jobs. 
21. December Contamination control. 
22. 1957—January Personnel contamination frequency. 
23. February Monitoring stations. 
24. March Proper removal of protective clothing. 
25. April SWP clothing for SWP jobs only. 
26. May Not issued. 
27. June Protective clothing costs. 
28. 1957—July Loss of personnel meters. 
29. August Not issued. 
30. September Alertness of awareness reduces skin contamination. 
31. October Tritium. 
32. November Shielding from the special hazards of beta and gamma 
radiations. 
33. December Stack facts. 
34. 1958—January Disposal of radioactive liquid waste. 
35. February Removal of radioactive particles from ventilation air. 
36. March Rx for radiological safety. 
37. April Plutonium. 
38. May Savannah River plant protective clothing program. 
39. June What do we know about radiation. 
40. July Medical radiation exposures. 
41. August Units of radiation—Part. I—The roentgen. 
42. September Units of radiation—Part II—The rad. 
43. October Units of radiation—Part II1I—The rem. 
44, November Something new has been added to your film badge. 
45 December Important additions to special hazards bulletins. 


46. 1959—January Toxic and explosive hazards. « 


Sena Price. The next witness this afternoon is Mr. Fred 
MacGowan, International Brotherhood of Boilermakers, AFL-CIO. 
Mr. MacGowan, we are glad to have you. 
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STATEMENT OF FRED MacGOWAN,’ INTERNATIONAL BROTHER- 
HOOD OF BOILERMAKERS, AFL-CIO 


Mr. MacGowan. Thank you, Mr. Chairman. 

I would like to state, however, before beginning, there was some 
uncertainty as to the amount of time that would be allowed for this. 
Consequently, what I have prepared in the line of a prepared statement 
is something that might be considered a summary. 

I sincerely trust it is not too terse. I have attempted to confine 
myself very strictly to the areas suggested in the schedule and agenda 
which were sent me. 

Representative Price. In that connection, the Chair would like to 
state that you and any other witnesses who have appeared or will 
appear, may submit any additional statements that they care to 
following their testimony. 

Should any controversy arise over the conflicting testimony I would 
like the witnesses to feel free to make a statement and touch on those. 

Mr. MacGowan. Thank you, sir. 

This report will consist mostly of what we have done, what we are 
doing, and what we propose to do with respect to assuming what 
obligations we feel we have in the field of nuclear energy. 

With that I will begin: 

My name is Charles F. MacGowan. I am an international repre- 
sesntative of the International Brotherhood of Boilermakers, Iron 
Ship Builders, Blacksmiths, Forgers and Helpers of America, aflili- 
ated with the AFL-CIO. 

Headquarters for the international union are located in Kansas 
City, Kans. 

In general terms, our principal jurisdiction includes plate fabri- 
cated vessels with oil, gas, or liquid-tight joints, such as boilers, tanks, 
pressure vessels, and shipbuilding. 

For reasons of this jurisdiction, among others, our craft is probamy 
more affected by the technology of nuclear equipment and its applica 
tions than most others. This is also the reason why we have made an 
intensive effort to learn as much as possible about this field, and, in 
turn, to impart it to our members. 

This effort began when information was first made public that the 
energy released ‘by nuclear fission might be transformed to heat and 
made to perform useful work (circa. 1948). 

As early as 1950 I was instructed by the executive council of the 
international union to survey the information available and report to 
them whatever impact might be expected upon our trade. 

Parenthetically, I might. add that this was done to prevent a repeti- 
tion of the serious dislocations which we felt so keenly as a result of 
the dieselization of the American railroads immediately after World 


War II. 


1 Degree in arts, North Park College. Additional courses, Illinois Institute of Technol- 
ogy, Purdue University. Reactor materials course, Northwestern University, AIF. Audited 
eourse in reactor design, Harvard University. ‘“On-the-job training,” radiation protection, 
reactor operations. AFL—CIO representative, Nuclear Standards Board, ASA, and 2 sub- 
committees thereof. AEC liaison committee chairman, AFL-CIO staff subcommittee on 
atomic energy. University of Michigan atomic energy project, member, advisory com- 
mittee. Twelve years’ experience at trade from apprentice to general foreman. Union 
experience, assistant business manager, business manager, special representative, interna- 
tional representative. 
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When the available public information became inadequate for our 
purposes, an informal arrangement was made with the Atomic Energy 
Commission for two of our representatives to visit reactor sites and 
to discuss with site personnel the many problems of technical nature 
which we felt to be of importance. 

Reactor technology was at that time classified, and although this 
was the first such arrangement to be made by a labor union, it was of 
inestimable value to us in planning the various courses revealed as 
necessary. 

Upon the emergence of the access permit program, we were again the 
first union to be granted such a permit. 

I wish to mention at this time our gratitude to the then Office of 
Organization and Personnel and that of Reactor Development for 
their realization of our dilemma and for the invaluable assistance 
rendered us in procuring both these arrangements. We are still de- 
riving great benefit from them. 

The information gained from these arrangements has helped us in 
many ways. Probably most importantly, we have found that instead 
of restricting the field of opportunity to our members, the advent of 
nuclear energy has broadened it. Consequently, we found many areas 
of technology in which we must assume, in large measure, the responsi- 
bility for training our members, not the least of which is the field of 
radiation and radiation safety. 

As a result we have entirely discarded our former apprenticeship 
training plan, for the reason that, generally, and briefly, many of the 
skills which once were paramount are no longer of importance and 
vice versa. 

Ours is a complex trade and we must now provide training pro- 
grams designed to produce more highly skilled men as well as to up- 
grade many of the present skills to the more exacting and precise work 
demanded by, for instance, the pressure vessels of a nuclear power- 
plant. 

Thus the program must provide not only training for the appren- 
tices entering the trade, but for the retraining of many of the present- 
day journeymen. 

These programs include the subject of radiation, and a large booklet 
is currently in preparation on this subject which will cover subjects 
that are uniquely ours, and which will be required topic in the sched- 
ules of training. 

Mr. Van Zanvr. Will the gentleman at this point give us informa- 
tion about the dislocations? 

Mr. MacGowan. Yes, sir. 

The diesel locomotive supplanted the steam locomotive and our prin- 
cipal jurisdiction on railroads consisted of repair, maintenance, and 
in some cases construction of these steam facilities. 

The result was that in a period of 4 years our railroad membership 
dropped from 30,000 plus, to approximately 6,000 plus. 

This meant that in round terms 24,000 people were caused to find 
other methods of earning a living. We attempted in most cases, as 
a matter of fact wherever possible, to fit these people into other existing 
plants and other fields under our jurisdiction. 

Is this the answer you wished ¢ 

Mr. Van Zanpt. I will say we have a few dislocated railroad em- 
ployees in my congressional district. 
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Mr. MacGowan. I am sure of that. 
Representative Price. Referring to the drop from 30,000 to 6,000 
jobs in that 4-year period, is the loss of jobs continuing today ? 

Mr. MacGowan. It has tended to level off because there is some 
small work we do on railroads exclusive of boilers, maintenance of 
pressure vessels in some cases, maintenance of pressure vessels with 
respect to signal equipment, some work on passenger cars. 

While it has tended to level off, there is still a decline showing. 

Mr. Van Zanpt. There is some boiler work left, is there not, on 
a diesel and even an electric locomotive? 

Mr. MacGowan. The work you are referring to, sir, is probably 
what we call generally the “Clarkson water heater.” This is a method 
of providing steam. Many years ago this was decided, not in the case 
of the diesel locomotive, but in the case of the electric locomotive, that 
in order to simplify procedures we, the boilermakers, would not ask 
for this classification of work and it is done by another craft. 

So the answer to this problem about boilers is that we do not do 
the work on the Clarkson type boiler. 

Representative Price. Proceed. 

Mr. MacGowan. More than the usual amount of support from 
the membership is required for these programs, and in order to gain 
this support, we have for the past 5 years brought to the local lodges a 
type of presentation designed to stimulate the interest of the mem- 
bers. This interest, in turn, manifests itself as beneficial when these 
members assume their duties as citizens and residents of their commu- 
nities as well as union members. 

A typical presentation to a lodge includes slides, motion pictures, 
models, and discussion, followed by a question and answer period in 
the time allowed. We discuss and describe technical subjects as well 
as radiation. 

These are followed by the question period which we found necessary 
to answer particular—often local—problems which otherwise might 
not have been mentioned in the necessary short period of the pres- 
entation. 

Significantly, the most often asked questions deal with the sub- 
ject of radiation, radiation safety, monitoring and workmen’s com- 
pensation. 

While the programs are varied according to the interest of the local 
lodges, we have covered virtually all the construction lodges, all 
shipyard lodges, and most of the shop lodges where nuclear work is 
being done. 

In many instances we have found it necessary to repeat programs 
at a later date which are more specifically aimed at current develop- 
ments within the area of that local lodge. 

For instance, we have repeated at the lodge having jurisdiction 
over the National Reactor Testing Station a program which was built 
around the OMRE at the time that reactor was building. 

We are currently arranging to repeat a program at Minneapolis, 
Minn., as a result of the progress—and modifications—of the boiling 
water reactor at nearby Elk River. 

Despite the fact that these programs, and especially the repeat 
programs, are designed to be technical, radiation and its ramifications 
continued to occupy much of the time allotted. 
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We feel that these programs have been successful. They have 
awakened much interest and eliminated much misunderstanding. 

It is especially noted that the questions asked at repeat programs 
are much more sophisticated than at the original. This is interpreted 
as being the result of awakening the interest of the members suffi- 
ciently to cause them to delve into nuclear matters which they had 
formerly ignored. 

Following the refueling operations on the submarine Nautilus, we 
noted a rapidly rising interest in the radiation problems associated 
with the refueling and handling of radioactive components. Ac- 
cordingly, in cooperation with the Atomic Energy Commission Office 
of Industrial Relations and the Electric Boat Co., we presented to 
union stewards of all trades, together with the leadmen—the class 
was evenly divided—a course on living with radiation. This was 
frankly experimental, and was designed to present for the first time 
to this level of employee in radiation-subject jobs the nature of radia- 
tion and the method of dealing with it. 

We felt this necessary because safe working conditions and the 
proper handling of grievances dealing with radiation at this, the first 
level, is vitally important and proper knowledge of the subject is, 
hence, indispensable. 

This course was eminently successful. Its success has resulted 
in our holding more of the courses on our own responsibility, and 
another such course is currently underway. All succeeding courses 
have been based on the original format. 

The Boilermakers International Union has taken another major 
measure designed to minimize accidents by endorsing the principle 
of joint labor-management safety programs. Labor safety programs 
or management safety programs may not be automatically successful 
per se, and we feel that it can be substantiated that the most successful 
safety programs are jointly sponsored and/or administered. 

With respect to training or other related union activities, the future 
is not without some serious problems. One example is the growing 
tendency to overstate job requirements, ‘raising job classifications to 
the technician level, while in many cases the job actually done is at, 
or lower than, the level of skill possessed by most journeymen. 

Another subject of considerable concern to us is the radiation 
hazard associated not with fuel elements or isotopes but with the 
large, high-voltage X-ray machines found in nearly every large fab- 
ricating shop, and operated in many cases by persons with insufficient 
training in their use and hazards. 

This, I think, is in line with previous testimony which has been 
submitted to this committee. 

This is currently being studied by our international, and we hope 
soon to have a concrete program to offer which will remove at least 
some of the hazards associated with both machines and sources used 
for radiography. 

In behalf of the International Brotherhood of Boilermakers, I 
wish to extend our sincere thanks to the members of this committee 
for making available to us the time this afternoon to present our pro- 
grams and plans. 
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It is our desire, as well as the mandate of our recent convention, 
that these activities be continued and improved. We shall be grateful 
for any suggestions or corrections in our procedures. 

That is the end of my prepared testimony, Mr. Chairman. 

Representative Price. Thank you, Mr. MacGowan. I will say for 
the committee we are glad to have your statement. I think the com- 
mittee recognizes that the boilermakers are doing a very good job in 
this field. It is one of the several unions which have established for- 
mal training programs to acquaint the workers with the problems of 
radiation. I think your organization is to be commended. 

Mr. MacGowan. Thank you, Mr. Chairman. 

Representative Price. Now, you have been talking about your ap- 
prentice training program. You made a statement that you dis- 
carded your former apprentice training program. I take it that you 
have gone into a more modern program geared to the work that you 
have to do in this particular field, as a matter of fact. 

Mr. MacGowan. That is exactly right, sir. 

I might add it is because of the advance in the technology as the de- 
ciding factor, coupled with the advance of technology in most of our 
other fields which has made this desirable. 

Representative Pricz. This is still a formal apprenticeship training 
program 4 

Mr. MacGowan. It is, indeed. 

Representative Price. But geared more to the field of radiation and 
nuclear projects on which your people work ? 

Mr. MacGowan. As you say, sir, it is geared to include what we feel 
to be the most important facets for a new man or an experienced man 
to learn to take advantage of the job opportunities in this nuclear 
field. 

It is, we think, a thoroughly up-to-date program in most respects 
and it includes the most important aspects of nuclear energy. 

I think it would be possibly overstating if we said it was entirely 
in this direction. 

But the advent of nuclear energy was the deciding factor in causing 
us to do this. 

Representative Price. How do you set up a retraining program 
for the present-day journeymen ! 

Mr. MacGowan. This is set up somewhat in this manner: The ap- 
prenticeship training will progress. As they progress to the point 
where nuclear subjects are under study, this knowledge is made avail- 
able to the membership at large. It is expected that these men will 
go—it is voluntary and not compulsory—to these sessions and attend 
these sessions of nuclear technology including radiation. 

Representative Price. You say you go right down to the local lodge. 
Who makes the presentation before a local lodge? 

Mr. MacGowan. In general, I do. 

Representative Prick. How many presentations have you made on 
this subject at the local lodge level ? 

Mr. MacGowan. Sixty plus. 

Representative Price. What usually happens after you make your 
initial presentation? Does the local lodge take over or do you have 
others who have been working on a specialized basis in this area stay 
with the local lodge until they develop a program ? 
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Mr. MacGowan. When we speak of the program, sir, the program 
that I put on is the one in which we hope to arouse the interest. Fol- 
lowing this, as has happened in the past, and I hope will continue to 
happen in the future, they will say, “We are interested in this. Come 
down and talk to us some more.” 

So I go down and talk to them some more; I tell them what the 
impact is and work our national apprenticeship program into that 
area. 

Representative Price. Now, you mentioned a labor-management 
safety program. Is this a method by which retraining is planned? 

Mr. MacGowan. No, sir; we assume the responsibility for the 
retraining. I am thinking now in terms of construction work. I 
have to say that we endorse the principle of these joint labor-manage- 
ment programs and have requested that the local lodges, if possible, 
follow this plan, that is, of originating in their plant or plants a joint 
policy, management-labor, with respect to safety. 

As to the retraining, the retraining is done through another door, 
which is the apprenticeship door. 

Representative Price. Your statement says you endorse the prin- 
ciple of the joint labor-management safety program. Does that prin- 
ciple apply to most of the jobs on which your people work ? 

Mr. MacGowan. I think it could be generally construed as cover- 
ing most of the jobs on which our people work. 

The old saying, of course, that no one knows the job better than 
the man who is doing it applies here. If we can take the experience 
of the men who are doing the jobs and transmit this to the company 
through a fair and equitable labor-management safety committee, I 
think we have come a long way toward ironing out the inconsistencies 
in the safety programs. 

Representative Price. Could you give us an example or idea of the 
new types of talent necessary in welding reactor pressure vessels ? 

Mr. MacGowan. Yes, sir. When I worked at the trade for about 
10 years, we had a saying that a boilermaker’s thousandth is an eighth 
of an inch; and if there was no tolerance given, we automatically 
assumed we had this eighth of an inch. 

This contrasts sharply with the requirements, for instance, of fitting 
the components into the interior of a reactor. 

As acase in point, I might set forth the Detroit-Edison fast breeder 
reactor in which there was a thousandth tolerance permitted in the 
various shield plates. This was not plus or minus a thousandth. 
This was a flat thousandth accumulated to less than ten-thousandths. 

These shielding plates were relatively thin but wide sheets of stain- 
less steel were fitted to prefitted bolts on the interior of the reactor. 

There was almost no tolerance allowed. 

Representative Price. You have gone from an eighth of an inch 
down toa thousandth or less ? 

Mr. MacGowan. Yes, sir. 

Representative Price. That is almost no tolerance, is it not ? 

Mr. MacGowan. That is correct. 

Representative Price. How much leakage is allowed compared to 
conventional boilers, dealing with the nuclear ? 

Mr. MacGowan. I have one illustration which I use. I think tech- 
nically it is subject to question, but Mr. Iddles of Babcock & Wilcox 
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communicated to me the fact that they had been asked to bid on equip- 
ment which in the last analysis was allowed a leakage equivalent to 
one drop in 5 years. 

I think it is something of an overstatement, but, nevertheless, illus- 
trates the point. 

Representative Pricer. How much of a training job is it to get the 
men skilled enough to work on this new type of nuclear activity ? 

Mr. MacGowan. This is not really easy because of the tolerance 
proposition you mentioned earlier and coupled with the fact that if 
there is no nuclear activity in their particular region they tend to over- 
look this. 

I might cite an illustration, the fact that during the construction of 
the Washington Hanford plant and the Idaho Falls Reactor Testing 
Station, the various jobs there, we found a severe shortage of certified 
inert gas technique welders. As a result of this we established three 
schools on our own, in one case it was in cooperation with governmental 
agencies, to produce these welders and it was necessary to take as long 
as 8 and sometimes 4 weeks to train an already skilled welder for this 
rather slight additional skill. 

Representative Price. In your experience handling jobs involving 
our nuclear energy program, and your contact with the workers and 
with the planners and operators, are there any areas in there that in- 
volve radiation hazards in the field of workmen’s compensation that 
your organization will be prepared to make suggestions or recom- 
mendations on ? 

Mr. MacGowan. Yes, sir; there are some very definite things that 
we have worked on which we would recommend. I am thinking specifi- 
cally of workmen’s compensation. 

You have heard testimony to the effect that the statutes of limitation 
are generally not satisfactory ; to second injury benefit, which are gen- 
erally not satisfactory. 

Rehabilitation is a large field. The fact that full medical coverage 
is not generally available. These and many other points are of serious 
concern to us in the field of workmen’s compensation. 

Representative Price. Has the organization taken any position or 
passed any resolutions calling for recognition of the need in these two 
areas ¢ 

Mr. MacGowan. Yes, sir; we have. 

Representative Price. Will you submit any resolutions that your 
organization has passed for the record ? 

Mr. MacGowan. I will doso, sir. 

Representative Pricr. Are there any questions? 

Mr. Van Zandt? 

Mr. Van Zanpr. What percentage of workers in the atomic energy 
industry does your union represent ? 

Mr. MacGowan. We are a relatively small organization, Mr. Van 
Zandt. I set forth in my statement our principal jurisdiction in an 
effort to set forth the areas in which we are interested. 

We have about 40,000 members employed on construction. While 
these, typical in the construction industry, float from one job to anoth- 
er job, I would have to state I would think in the construction in- 
dustry alone about 8,000 of these have been in the past or are at 
present involved in construction. 
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Mr. Van Zanpvt. No doubt you will find most of them in the reactor 
and in submarine construction ? 

Mr. MacGowan. I was going to point out in the shipyard lodges 
the number is higher by, I would think, a factor of three or four. 

Mr. Van Zanpr. Do you know how many other unions have fol- 
lowed the pattern your union has established in this field? 

Mr. MacGowan. You will hear testimony from Mr. Phillips of 
the United Association of Pipe Fitters. It is strange, we wrote our 
testimony independently and find that they exactly “dovetail. 

His organization to our knowledge has done this. I think others 
are currently planning such. 

Mr. Van Zanpr. Do you think at the AEC level sufficient regula- 
tions have been perfected to protect the interests of the w orkingman 
in this atomic field ? 

Mr. MacGowan. I think, sir, I will have to answer that question 
in this way: We feel that the effort has indeed been in the right di- 
rection. We do, however, recommend, and my organization has taken 
the position of recommending, that minimum Federal standards with 
respect to, one, radiation; ‘tw 0, radiation monitoring procedures; 
three, workmen’s compensation, be enacted. 

We feel that the current State regulations are not satisfactory in 
this respect. 

Mr. Van Zanvr. Will you repeat your last statement ? 

Mr. MacGowan. We feel that State regulations are not completely 
satisfactory in this respect. 

Mr. Van Zanvr. Are you satisfied that the AEC developed regu- 
ee which in effect protect the interests of those employed in the 
industry ? 

Mr. MacGowan. Generally, yes. There has resulted, however, 
what is to me a very confusing state with respect to the maximum 
permissible dose. I think probably most of these arose as a result of 
the fact that a regulation was designed to meet a case and in the cur- 
rent committee print which you have I think you can detect several 

variations in the maximum permissible dose. 

I think the general direction is good. I am satisfied that no one 
has ever refused to listen to us if we had a complaint. 

Mr. Van Zanpt. In other words, there is a real program of coopera- 
tion between the Atomic Energy Commission and you people? 

Mr. MacGowan. Yes, sir. 

I have mentioned in my testimony two separate occasions which are 
— not the maximum. They have worked with us willingly and 
gladly. 

The problem was simply at the beginning what did we want to 
know and we were not smart enough to know what we wanted to know. 

Other than that, I cannot complain about the point that you 
mentioned. 

Mr. Van Zanvt. Thank you. 

Representative Price. Mr. Durham? 

Mr. Durnam. No questions. 

Representative Price. Mr. MacGowan, how long a course was the 
radiation course at Electric Boat ? 

Mr. MacGowan. This occupied 1 afternoon a week and 1 morning 
a week, for 4 weeks. 
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I might add that in the case which I mentioned, the men were given 
time by the company to attend this. In subsequent courses we have 
not asked for this. 

Representative Price. How long is your apprentice program ? 

Mr. MacGowan. Four years. 

Representative Price. Is there still a formal program with labor- 
management on the apprenticeship committee? 

Mr. MacGowan. I don’t understand. 

Representative Price. Do you still have a formal program within 
the scope of the labor-management committee and the apprenticeship 
committee ? 

Mr. MacGowan. Yes, we do. Our apprenticeship program is 
joint—it arose through us and has been agreed to by management on 
a national level. 

Representative Price. Is there normal instruction along with on- 
the-job training in the apprenticeship program ? 

Mr. MacGowan. Yes, sir. 

Representative Price. Do your members actually operate X-ray 
equipment in their fabrication of pressure vessels ¢ 

Mr. MacGowan. Yes, sir. 

Representative Price. Dothey actually operate it ? 

Mr. MacGowan. Yes,sir. 

Representative Price. Thank you very much, Mr. MacGowan. We 
appreciate having your testimony. 

Mr. MacGowan. Thank you, Mr. Chairman. 

Representative Price. The next and final witness for this after- 
noon’s session will be Mr. Joseph Phillips, United Association of 
Plumbers and Pipefitters, AFL-CIO. 


STATEMENT OF JOSEPH F. PHILLIPS,’ UNITED ASSOCIATION OF 
PLUMBERS AND PIPEFITTERS, AFL-CIO 


Mr. Pures. Mr. Chairman, members of the committee, my name 
is Joseph F. Phillips. I am an apprenticeship coordinator for the 
United Association of Journeymen and Apprentices of the Plumbing 
Industry of the United States and Canada. 

My purpose in appearing before this subcommittee is to describe 
briefly the activities carried on by my international union which relate 
directly and indirectly to the prevention of radiation accidents and 
the protection of the health and safety of employees in atomic energy 
plants. 

Our international union has over 260,000 members in more than 760 
local unions throughout the United States and Canada. Not all of 
them, of course, work on the construction or maintenance of atomic 
energy installations. But enough do so that the preparation of the 
mechanical specialist who works with pipes must include some prepa- 
ration for the highly specialized work that our members do in the 
atomic industry. 


1 Apprentice coordinator for the United Association of Journeymen and Apprentices of 
the Plumbing and Pipe Fitting Industry of the United States and Canada. 

He began his own apprenticeship in Local Union 597 of the United Association, in 
Chicago, Ill., July 1, 1937. 

In August 1949 he was named pipefitting apprentice coordinator for local 597, and 5 
ae in August 1954, was employed as apprentice coordinator by the United 

ssociation. 

In this latter post his duties have included visiting local unions, joint committees, voca- 
tional schools, and apprenticeship instructors, assisting in the setting up and improving 
of training programs. 

He also is the specialist for his union on problems involved in training skilled pipefitters 
for construction and maintenance work in atomic energy installations. 
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I stated that our interest in radiological safety is both direct and 
indirect. We have a direct interest because of our members who are 
employed as maintenance mechanics in atomic installations where the 
reactor has already become critical. 

Similar dangers are faced by our members who might be employed 
in any one of the more than 3,000 firms throughout the country which 
are licensed to use radioactive isotopes in various industrial processes. 

Our indirect interest, however, and the indirect contribution we can 
make to the cause of atomic safety, is perhaps far more significant. 
A cardinal principle of all industrial safety programs long recognized 
by such organizations as the National Safety Council and the U.S. 
Department of Labor’s Bureau of Labor Standards, is that safety 
must be carried out on a continuing basis. 

Safety consciousness pervades the whole industrial operation from 
beginning to end. Specialized safety programs alone cannot achieve 
their mark. 

To take but one obvious example, airflight safety, to a great degree, 
depends on skilled maintenance of the airplane itself. The main- 
tenance mechanic in every operation he performs must be aware of 
the need for safety, and, with every skilled turn of a wrench, he makes 
an essential contribution to the safety of the plane and its passengers 
during flight. 

Something similar is true of the atomic energy industry. As one 
author has stated recently : 


The ability to confine radioactivity may be the deciding factor in how success- 
fully the broad use of nuclear power may be. 


And another has written: 


Craft specifications are far more exacting in the manufacture, installation, 
and maintenance of material and equipment subject to possible radiation con- 
tamination, requiring far more precision work and the developing of special 
training methods for handling and working with atomic materials equipment. 

Since training plays a key role in the development of a competent 
and safety minded journeyman, we combine the fundamentals of 
safety with the standard curriculum developed for our apprentices. 

This training is carried out on a continuing basis and includes the 
relationship of high quality workmanship to the overall safety of 
operations of any plant. 

Our apprenticeship training programs are not geared specifically 
to the development of a nuclear technician, but, rather, our pu 1s 
to provide the apprentice with a sound understanding of the fanite- 
mentals of our craft. 

In this manner, we can best fulfill our purpose, and, at the same 
time, provide craftsmen who can adapt readily to the new and emer- 
gency technologies encountered in the nuclear industry. 

As our general president, Peter T. Schoemann, has put it: 


In atomic plants they use pipe made of special metals costing as much as 


' $1,100 a foot, and install valves that cost as much as $35,000 apiece. They have 


to be fitted to tolerances of less than one ten-thousandths of an inch. You can’t 
afford to make mistakes in this kind of work. 

We have, at the present time, more than 28,000 apprentices who 
are indentured to some 500 joint labor-management apprentice com- 
mittees throughout the United States. 
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Our international union has, in recent years, taken many far-reach- 
ing steps to improve and modernize the quality of the training which 
these young men receive. These activities are managed by our United 
Association training department for apprentices “and journeymen, 
which has a staff of six union members who devote full time to this. 

At the national level we formulate standards, develop teaching ma- 
terials, furnish direct assistance to local groups in improving pro- 
grams, and sponsor once each year an international contest for fifth- 
year apprentices, which is held at Purdue University in Lafayette, 
Ind. 

The selection of competent instructors for apprenticeship classes 1s 
usually a difficult task. In general, the academic teacher 1s too nar- 

row and theoretical in his outlook and fails to keep pace with indus- 
trial methods. 

The teacher drawn from the trade is desirable, providing he has 
some engineering background and the ability to adapt himself to the 
flexible c changes of our industry. 

In response to a need for prov iding our instructors with specialized 
teacher training, our internation: ul union established, in 1954, an 
annual 1-week instructor’s short course. This course is held in con- 
junction with our annual contest, and is under the direction of the 
adult education department of Purdue University and the training 
department of the United Association. 

More than $225,000 is expended by our international union each 
year on training programs. An international training fund, estab- 
lished in 1956, through bargaining agreement with the National Con- 
structors Association and administered by a joint board of trustees, 
provides additional financial assistance to our training programs. 

It is designed to assist, on a basis of need, local joint training com- 
mittees which submit approved applications for training pr ojects and 
the purchase of new training equipment. 

Since payments from the fund began just 8 months ago, $323,350 
has been distributed to 37 local joint training committees. This fund 
is helping to do a better job of training apprentices s and it also provides 
additional courses for journeymen on changing methods in our 
industry. 

Our general officers were alert to recognize the potential impact 
upon our training programs which would follow upon the growth 
of the atomic industr y for both defense and peace. 

In 1954, when we held our first annual apprenticeship contest at 
Purdue, we also staged our first atomic energy conference. Before 
a large gathering of international and local union officials, our late 
general president, Martin P. Durkin, kicked off the conference with 
a keynote speech on the “Challenge of the Atomic Age.” 

Other speakers at that initial session were Dr, William H. John- 
ston, radiation chemistry professor at Purdue University, and Dr. 
George Manov, the Acting Director of the Atomic Energy Commis- 
sion, ‘Industrial Division. Dr. Manov’s address was directly upon the 
need for precautions in working with nuclear materials, 

The enthusiastic reception accorded the first conference encouraged 
us to stage a much larger one the following year. In August of 1955, 
again at Purdue, in addition to the apprentice contest, we staged a 
3-day atomic energy forum which was attended by some 800 officers 
of our union from ail over the country. 
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The Atomic Energy Commission cooperated most generously in 
furnishing several speakers. Lectures were delivered by scientists 
from industrial firms employing our members. 

Mr. Francis L. Brannigan of the Atomic Energy Commission staff 
delivered a lecture on safety and health hazards ‘in handling radio- 
active materials, reminding his audience that “radiation is just ‘another 
hazard we must learn to live with in a modern age.” 

My observation would be that following this 1955 conference, a 
new awareness on the part of our members toward the needs and 
problems of the atomic age was born. 

We have, therefore, continued the practice of devoting some part 
of the annual Purdue conference to atomic energy each year. 

Some of our activities have been designed for particular States or 
regions. In January of 1955, the U nited Association organized a 
conference on power reactors for the Wisconsin Building Trades 
Council, bringing together representatives of all interested crafts in 
that State. 

During the month of April 1955, atomic energy conferences were 
held in conjunction with the Pennsylvania and Massachusetts State 
pipe trades conventions. 

During June of the same year this action was repeated at the Cali- 
fornia Pipe Trades Convention. 

A 3-day course followed in September at the University of Cali- 
fornia, Berkeley, drawing an audience of 380 members of our union 
living in the San Francisco Bay area. 

A recent example of a very successful State conference of this type 
is the one just completed in Minneapolis. Our Twin Cities Pipe 
Trades District Council, in conjunction with the United Association 
Training Department, the Atomic Energy Commission, the Minne- 
sota Department of Apprenticeship, the Rural Cooperative Power 
System, and the Northern States Power Co., put on a 3-day confer- 
ence which was held in the Floyd B. Olson Memorial Labor Temple 
in Minneapolis. 

More than 1,000 of our members attended each night. Those who 
attended, I am sure, learned a great deal in nonscientific terms about 
the impact of nuclear energy upon their work, safety, and occupa- 
tional health. 

Our intention is that this will be only the beginning of a series of 
State conferences which we will hold every place throughout the 
country where our members work on atomic installations. 

Our next one will be held at Lincoln, Nebr., for our members in 
Nebraska, Missouri, and Iowa. It will be designed especially for the 
benefit of our journeymen and apprentices who will be employed by 
the consumers public power district’s sodium graphite reactor plant 
at Hallam, Nebr. 

Finally, 1 would like to make a brief statement about a new pro- 
gram we are going to initiate this coming August for our apprentice 
instructors. The Stanford Research Institute has just prepared for 
the Atomic E nergy Commission a course of study for the training of 
personnel employ ed in the nuclear industr y: 

This is the course that Mr. Smith talked about this morning. 

We have already arranged to obtain instructors from the Atomic 
Energy Commission to conduct a course at Purdue Univ ersity along 


378 RADIATION HAZARDS 


the lines of the Stanford Research outline, in addition to utilizing 
certain training materials developed by the Atomic Energy Com- 
mission. 

It is a 32-hour course, and each summer 100 of our apprentice in- 
structors will participate in it. This means that in the course of 5 
years 500 instructors will have become qualified to teach our appren- 
tices the principles and techniques related to the field of radiation 
safety. 

In conclusion, gentlemen, may I say that I have very little to sug- 
gest by. way of action to be taken by this subcommittee. It has been 
my purpose to give you an outline of the activities carried on by our 
international union to promote radiation safety. 

The question of workmen’s compensation is outside the scope of 
this presentation. I can only say, in a word, that we will support the 
positions to be outlined next week by Andrew J. Biemiller for the 
AFL-CIO and James A. Brownlow for the Metal Trades Depart- 
ment. 

If we have anything else to suggest by way of policy, it is simply 
this: we hope that it will be possible for the Atomic Energy Com- 
mission to continue and expand its present program for furnishing 
speakers, instructors, and materials from time to time to such groups 
as the United Association in furtherance of atomic safety education. 

Mr. Chairman, I respectfully request that I be permitted to offer 
for the record copies of our monthly publication which will bring 
out more in detail the atomic energy conference which we held at 
Purdue University and also some articles that appeared in the Min- 
neapolis Star relative to the program which was just recently con- 
ducted. 

Representative Price. Without objection that will be accepted. 

(The material referred to is on file with the Joint Committee.) 

Representative Price. I might say I am familiar with the confer- 
ence held at Purdue University, and I was very close to Mr. Durkin. 
I talked to him about the work that was being done. 

As a matter of fact, I was to have been a speaker on the 1955 pro- 
gram, but Mr. Durham and I decided to go to Geneva instead. 

Now, how is your apprenticeship program organized 

Mr. Puiiuirs. Our apprenticeship program is organized on a na- 
tional and local level. At the national level we have international 
joint apprenticeship committees that formulate policy that is used 
as a yardstick by the local joint apprenticeship committees to measure 
their progress. 

The actual operation of the joint apprenticeship committee is on a 
local level where we have equal representation from labor and man- 
agement, who are vested with the full power in all matters pertaining 
to apprenticeship training. They are guided by a set of standards 
which have been formulated on a national level and used as their 
working ground rules in the administration of that program. 

ee Price. How long does it take to become a journey- 
man ¢ 

Mr. Puiturps. Our program is a 5-year program. 

Representative Price. Where do you draw your instructors from? 

Mr. Putures. The majority of our instructors are drawn from 
the trade. We do have a number of instructors that the vocational 
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schools have provided and have turned out to be exceptionally good 
instructors, but by and large when we walk in a city and ask the voca- 
tional school to provide us with an instructor they generally tell us 
they do not have one capable of teaching the related classes we are 
asking for, but if we will provide an instructor they will see that he 
becomes qualified to teach in the public school. 

Representative Price. Do you find any appreciable number that 
are already available in the vocational training setups under the pub- 
lic school system ? 

Mr. Putrxirs. In general, no; they are not available, Congressman. 
This is peony why we instituted the instructor’s short course at 
Purdue back in 1954 in order to develop instructors that would be 
capable of teaching the type of information necessary to our appren- 
tices and journeymen. 

Representative Price. Is radiation safety part of the apprentice- 
ship program ? 

Mr. Puiures. Yes, sir; it is to this extent: The work that we have 
done in the field of teaching radiation safety has been confined to 
special courses. Beginning in August it will become a part of the 
regular curriculum after the instructors are briefed in this subject 
by a representative of the Atomic Energy Commission using the course 
outline mentioned this morning and also in my paper this afternoon. 

Representative Price. In your apprenticeship training program is 
there an examination, classroom, ookwork, on-the-job traming? 

Mr. Puiutes. Yes, sir; there is. We have a minimum requirement 
of 144 hours a year of related classroom instruction. 

However, that figure has, in many areas, gone up. For instance, 
instead of 720 hours for 5 years which is prescribed as a minimum 
they are operating on the basis of 1,834 hours in the city of Chicago. 

It varies in accordance with the community that is administering 
the program. 

We find that the 144 hours is insufficient in order to cope with the 
present technologies that we are encountering in the construction and 
repair and maintenance, not only in this nuclear development program, 
but in all heavy industrial dev elopment. It is not at present manda- 
tory, however, that it exceed 144. 

epresentative Price. Your membership is in excess of 260,000. 
What would you estimate would be the number that would be en- 
gaged in work in the atomic field ? 

Mr. Puiturrs. This is an estimate taken from some figures I re- 
ceived through the Metal Trades Department the other day. At the 
present time there are currently employed somewhere in the neigh- 
borhood of between 5,000 and 6,000 strictly in the atomic develop- 
ment program. 

Representative Price. Would these be construction workers or be 
maintenance people also? 

Mr. Pritirs. These would be a combination of construction and 
maintenance personnel. 

tepresentative Price. How many would you say would be in regu- 
lar employment that would be full-time jobs within atomic installa- 
tions ? 

Mr. Puitutrs. That figure could pretty well hold because the num- 
ber on reactor construction is very, very small. We only have about 
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three jobs going at the present time. The rest of these men are in 
our metal trades division working at the various facilities and in the 
shipyards. 

Representative Price. Thank you very much. 

Are there any questions? 

Mr. Van Zanpr. No. 

Mr. Duruam. I would just like to compliment the former witness, 
and also Mr. Phillips, for looking forward and setting up this train- 
ing program. Iam glad to see the recognition by the people who are 
going to handle this material in the future and who have to continue 
to handle it. 

I think that is the one way to approach this problem of hazards 
in a manner which is safe. 

Mr. Pures. Thank you very much, Mr. Durham. 

Mr. Duruam. I think you are going to face more of it in the future 
and if you do it like this, I think that is the proper way to do it. 

Mr. Puuures. Thank you very much, Mr. Durham. 

May I say on behalf of our general officers I want to express our 
appreciation to the committee for the invitation to appear before you 
and tell you what we are doing in this general broad area of training. 

Representative Pricr. Thank you, Mr. Phillips. 

May we also commend your organization for the work you are doing 
in this area. 

Now, I understand that Mr. Griffin, of the Bureau of Labor Stand- 
ards of the Department. of Labor is in the room. If he will briefly 
comment to us on the training program in the area which has just 
been covered the committee will appreciate it. 


We have a very limited time, however, and if it will take any time 
in excess of 2 minutes, we would just as soon that he would submit 
a formal statement for inclusion in the record. 

We are meeting on a very historic day. The House is just about to 
complete the action on admitting the 50th State in the Union. We 
want to be in on the celebration. 


STATEMENT OF WILLIAM GRIFFIN, BUREAU OF LABOR 
STANDARDS, DEPARTMENT OF LABOR 


Mr. Grirrin. We have nothing more to add than that which we 
submitted to the committee. 

If you would like I will read that into the record. 

The Bureau of Labor Standards, U.S. Department of Labor, 
has developed a training course in radiation fundamentals. This 
course will be offered to the State departments of labor for the 
purpose of indoctrinating State factory inspectors. 

This is an elementary course stressing basic concepts of atomic 
structure, radiation use and control measures. It is not designed to 


qualify State factory inspectors as health physicists or radiological 
technicians. 


1 Education: B.S., industrial engineering, 1933, Virginia Tech. Experience: Highway 
department, State of Virginia, 1933-36; engineering department, bridge construction. 
Water department, city of Portsmouth, Va., 1936-37; general maintenance of water dis- 
tributing system. R. J. Reynolds Tobacco Co., Winston-Salem, N.C., 1937-43; safety 
director. U.S. Navy, 1943-46; safety officer. Veterans’ Administration, 1946-49; Chief, 
Safety and Fire Prevention, Branch No. 4, Richmond, Va. Department of Labor, 


1949 to present; Bureau of Labor Standards, Chief, Technical Services, Division of Safety 
Standards and Services. 
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It is designed to give a State factory inspector an appreciation of 
the problems. 

The amount of activity by the Department in this area will be 
limited due to staff limitations. A pilot course has been conducted, 
however, for the factory inspectors of one State and plans are now 
being made to present the course to several other State factory in- 
spector groups. 

That concludes the statement, Mr. Chairman. 

Representative Price. Thank you, Mr. Griffin. 

If you have any additional information which you think would be 
valuable for this part of the record, we will appreciate it if you will 
submit it to us. 

Mr. Grirrrn. Thank you, sir. 

Representative Price. The committee will stand adjourned until 
next Tuesday, at 10 o’clock, in the same room. 

(Thereupon at 2:45 p.m., Thursday, March 12, 1959, the commit- 
tee was recessed, to reconvene at 10 a.m., Tuesday, March 17, 1959). 








EMPLOYEE RADIATION HAZARDS AND WORKMEN’S 
COMPENSATION 


TUESDAY, MARCH 17, 1959 


CoNnGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON RESEARCH AND DEVELOPMENT, 
Jornt ComMitTree on Atomic ENERGY, 
Washington, D.C. 

The subcommittee met at 10:30 a.m., pursuant to recess, in room 
P-63, the Capitol, Hon. Melvin Price (chairman of the subcommit- 
tee) presiding. 

Present : Representatives Price, Bates, and Van Zandt. 

Also present: James T. Ramey, executive director; David R. Toll, 
staff counsel; G. Edwin Brown, Jr., and Thomas Foley, professional 
staff members; and Alfred C. Blackman, committee consultant, Joint 
Committee on Atomic Energy. 

Representative Price. The committee will be in order. I apologize 
for the delay in starting this session, but most of us are also members 
of other committees, and this particular subcommittee has several 
members on the House Armed Services Committee, and we were at 
an important meeting this morning to vote on a bill that it is the 
desire of the leadership to get on the floor before the Easter recess. 
This is the fourth day of public hearings by the Subcommittee on 
Employee Radiation Hazards and Workmen’s Compensation. Last 
week the subcommittee heard testimony on the background of radia- 
tion hazards, some of the safety measures which are being employed, 
and heard examples of experience at AEC and other atomic in- 
stallations. 

This morning we begin discussions on the application of work- 
men’s compensation laws on radiation injuries. We will first be 
going into some of the major problem areas involved, and inade- 
quacies in the existing laws. We will then receive testimony on 
present methods of meeting these inadequacies and toward the end 
of this afternoon’s session we will have a seminar discussion to cover 
the major areas emerging from the day’s testimony. 

Our first witness this morning will be Dr. Earl F. Cheit of the 
Institute of Industrial Relations at the University of California, 
Berkeley. Dr. Cheit has an extensive background in the field of 
compensation and will outline for us some of the major problem 
areas. 

Would you please come around, Dr. Cheit. on 
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STATEMENT OF EARL F. CHEIT,' ASSOCIATE RESEARCH ECONOMIST, 
INSTITUTE OF INDUSTRIAL RELATIONS, AND VISITING ASSO- 
CIATE PROFESSOR OF ECONOMICS, UNIVERSITY OF CALIFORNIA 
<n 


Cueit. Thank you. These congressional hearings on em- 
boys radiation hazards and workmen's compensation are doubly 
significant. They are the first such hearings to be held in the history 
of American workmen’s compensation; and the date marks the 25th 
anniversary of the tragic legal end reached by the infamous radium 
dial paint compensation cases. (1) 

(Norr.—References used by Dr. Cheit appear at the end of his 
testimony, p. 407.) 

The main reasons we are here are (1) to explore what needs to be 
done to assure that this dismal chapter of workmen’s compensation 
history will never be repeated; (2) to learn where the protective stand- 
ards of our workmen’s compensation laws may not be adequate to 
the new threat of radiation disability; and (3) to discuss and formu- 
late proposals which will make these laws adequate. 

Workers, employers and all Americans concerned with the standards 
of our protection against radiation hazards are, I am sure, grateful 
for your work, Representative Price, and that of the committee, the 
Atomic Energy Commission, and the U.S. Department of Labor in 
preparing and scheduling these hearings. They are bound to have 
a significant effect on the ‘role that wor kmen’s s compensation will play 
in our complicated structure of economic security programs. 


II. WORKMEN'S COMPENSATION: OBJECTIVES AND PROBLEMS 


Step by cautious step during the past half century, American eco- 
nomic security systems have been created and extended (though in 
greatly varying degrees of coverage and adequacy) to apply to almost 
every major hazard to individual economic security. The old age 
and survivors’ disability insurance, unemploy ment compensation, 
workmen’s compensation and disability insurance systems (together 
with programs covering Government employees, veterans, longshore- 
men, railroad workers, and other special groups), form a complex, 
often confusing, and sometimes overlapping network of social in- 
surance and assistance programs designed to provide protection 
against five basic hazards: old age, premature death, unemployment, 
nonoccupational disability, and occupational disability. Seven of 
these systems apply to old age, 8 to survivors in cases of premature 
death, 3 offer unemployment insurance, and 12 operate in the field of 
disability (2). 

Workmen’s compensation is the oldest of these systems. It is the 
only nationwide program based exclusively on State legislation, and 
it is the only social insurance program in which private carriers under- 
write the major portion of the risk. Workmen’s compensation faces 


1 Associate research economist, Institute of Industrial Relations, and visiting associate 
professor of economics, University of California (Berkeley). LL.B., Ph.D., University of 
Minnesota: instructor in economics, University of Minnesota, 1950—55:; associate pro- 
fessor of economics, St. Louis University, 1955-57. 

Selected publications: “Benefit Levels in Workmen’s Compensation,” 1958: “Radiation 
Hazards: A New Challenge to Workmen’s Compensation,” 1957 ; co-author, “Economic and 
Social Security,” Ronald Press, 1957. 
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what is undoubtedly the most difficult task of all our social insurance 
programs: it must translate often conflicting medical value judgments 
about disability into precise economic value judgments about benefits 
in such a way as to stimulate safety before the fact and rehabilitation 
after, without imposing an undue burden on employers in between. 

No one can question that although workmen’s compensation has 
not delivered its full promise, it has made enormous strides forward. 
In comparison with early simple indemnity laws, today’s compensa- 
tion standards reflect substantial and significant gains—the introduc- 
tion of medical benefits, broadened coverage, improved indemnity 
awards and, in some cases, progress toward effective rehabilitation 
services. 

But when these achievements are appraised in the context of eco- 
nomic change, collectively bargained disability programs, medical 
progress, and the higher expectations of their social insurances that 
Americans now have, our workmen’s compensation system fails to 
satisfy all but its friendliest critics. 

Ironically, a part of the compensation problem has arisen from 
the very progress which the laws have made. For as compensation 
systems have become more liberal, the administration of their basic 
requirements has become more difficult. For example, when the re- 
quirement of an “accident” (trauma) is dropped and the compensa- 
tion principle is extended to diseases (such as silicosis) attributable 
to work, and then further extended to diseases (or conditions) aggra- 
vated by work, it becomes harder to establish casual relationships be- 
tween the condition and employment. This in turn produces more 
controversy, greater costs, compromises, and delays. 

But the most acute dissatisfaction with workmen’s compensation 
arises from its failure to keep up with what has become economically 
and medically possible. Benefits tend to lag behind wages and pri- 
vate disability programs; and while medical discoveries offer greater 
promise of recovery and rehabilitation, they have been kept out of 
reach by legal limits on medical benefits. One reason for this lag is 
that workmen’s compensation problems have not always been selfishly 
attended to by the many parties at interest (lawyers, doctors, insurance 
carriers—stock and mutual, State funds—ratemaking agencies, 
brokers, consultants, trade unions, self-insurers, employers) ; and sec- 
ond, following the initial introduction of the workmen’s compensa- 
tion principle in this country, the cause of the disabled worker has 
never aroused a significant amount of public interest. 

Four years ago the U.S. Secretary of Labor, dismayed by this situ- 
ation, declared a “workman’s compensation year,” urging States dis- 
cussions of needed legislative changes, and devoting the services of 
part of his Department to research and development of a “model 
workmen’s compensation bill” which might serve to aid and instruct 
States in desired standards for compensation reform. <A discussion 
draft of the model bill was published, and it provoked an intense, 
though short-lived, interest in evaluation of workmen’s compensation. 
For this the venture deserves credit. But, assessed by the response 
that the Secretary of Labor hoped to gain, the model bill cannot be con- 
sidered very successful. For the last 2 years it has been almost com- 
pletely forgotten. 
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Ill. CURRENT INTEREST IN WORKMEN'S COMPENSATION 


Today, however, an atomic-propelled interest in workmen's com- 
pensation has generated more research and discussion of occupational 
disability than at any single time in the program’s 50-year history. 

A comprehensive 2-volume report has been published by the Atomic 
nergy Commission. It contains several original essays, extracts 
from others, detailed reports on experience of AEC contractors, and 
much original material prepared by the Bureau of Labor Standards 
(3). Three detailed, perceptive and policy-oriented reports from the 
Atomic Energy Committee of the International Association of In- 
dustrial Accident Boards and Commissions are now available (4). 
The Council of State Governments and the Committee on Atomic 
Energy of the National Association of Attorneys General have pub- 
lished a comprehensive report, making it available for 1959 legislative 
sessions (5). 

A detailed legal analysis of compensation laws in relation to radia- 
tion hazards has been prepared by the legal counsel of America’s 
largest workmen’s compensation carrier (6). Proceedings of sev- 
eral conferences on this subject have recently been published, in- 
cluding two sponsored by the national AFL-CIO (7) and one by 
the Atomic Industrial Forum. The National Industrial Council, 
an organization of State manufacturers’ associations, has announced 
its program (8). The National Industrial Conference Board re- 
cently issued a report in part devoted to these questions (9), and 
the American Bar Association (10) has also spoken on these matters. 
Both the American Medical Association and the American College 
of Surgeons have adopted policy statements with respect to com- 
pensation standards (11), and the professional journals of eco- 
nomics, law, insurance, medicine, and social insurance are liberally 
sprinkled with articles, symposia, and analyses, stimulated by the 
relationship of workmen’s compensation to radiation hazards (12). 

Is this avalanche of interest in radiation hazards and workmen’s 
compensation warranted? Radioactive isotopes have been in use 
for 13 years now and the accident record has certainly been a good 
one. From September 1945 to July 1958 employees of all AEC con- 
tractors (13) suffered only 35 lost-time accidents. Although three 
of these were fatalities, most of the others involved only minor in- 
juries. In fact, in nine cases there were no clinically diagnosed in- 
juries. Furthermore, while many of these were lost-time injuries 
(as defined by the American Standards Association) they were not 
radiation injuries in the clinical sense of the term. 

During the same period these contractors experienced 23 known 
cases of overexposure, none of them involving lost time. And, of 
course, there were incidents which involved some exposure beyond 
desired limits, but not beyond approved critical safety limits. The 
safety records of AEC contractors have been impressive, clearly as 
a result of intensive safety efforts and conscious policies of work re- 
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strictions. Thus during the period 1944-58, the Hanford Atomic 
Products Operation, General Electric Co., Richland, Wash., reports: 


Te ns rr hh Bee Ae ee Oe Se Pee 235, 000, 000 
REGGE SION IR i ee ee ee 149 
Average injury frequency per million man-hours_____.-.-_____---- 0. 63 

Be) GORTEREIDER. RIC TO a a ecerceiisdcer penekyd oes 1. 63 

SE: SN) CIE oe oh sis done pe caste cic nd cainnpsins- sin ethno ten aling ern umceaDaal 5. 27 
pe a CR es ee ie ee 3 
dnjurtes Gtirinutame th PRGete None* 
Temtdiss etter Tire aw: WR i alii ere esis sis None 


*One employee reimbursed for 4 days lost work to permit medical observation. No 
clinically observed injury. 


Since the record of industrial accidents has been so good, and since 
considerable experience has been developed with radiation in connec- 
tion with the uses of the X-ray machine and numerous industrial elec- 
tronic devices, it may be asked why the interest in radiation-caused 
disability has reached this peak of intensity. 


IV. REASONS FOR CONCERN ABOUT RADIATION HAZARDS 


There has been some inclination to regard concern about radiation 
hazards as a sort of Sunday supplement phenomenon. And no doubt 
there is some basis for this feeling of disdain. The sensational news- 
paper treatment of and speculation about the fate of the Connecticut 
construction worker who recently stowed a radioactive bolt in his car’s 
glove compartment for a brief period is a good case in point. 

But radiation is mysterious and somewhat alarming by comparison 
with other work hazards with which we have become familiar. Be- 
cause it cannot be seen, smelled or indeed detected by any of our senses, 
a worker may be getting a severe dose of radiation and not know it. 
Ordinary precautions and reasonable safety practices obviously are 
not applicable here. 

Moreover, varied types of hazards are possible through internal and 
external exposure, ae the effects of exposure are cumulative. Even 
though the amount of radiation absorbed at any particular time may 
not be dangerous, it may prove damaging in combination with an 
earlier exposure, although many years may have intervened. And 
finally, it may take a long time for the ill effects of radiation to be- 
come manifest; or indeed, they may become manifest in unidentifiable 
ways such as shortening of life span, or ean genetic damage. 

It should not be too surprising that a work hazard such as this 
stimulates anxious inquiry to determine how much chronic or acute 
radiation may be safely absorbed. And since the best answer to that 
question is none, it should surprise and dismay no one that there is 
concern, no matter how scientifically unsophisticated that concern may 
appear to be. We should consider it a public service since it has raised 
scientific, legal, and moral questions which for a while it seemed 
fashionable to disregard. 

Of course, some radiation specialists have become indignant at the 
amount of public concern over the hazards of radiation. In a brief 
period of time their researches have produced more knowledge about 
the effects of radiation than is available for most other hazardous in- 
dustrial substances ; moreover, they have produced safety reeords better 
than those in virtually any other industry. And so they ask, in ef- 
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fect, Why is the public so callous about the high death rates in other 
industries and so concerned about ours? 

Perhaps there is a double standard in the public attitude toward 
health hazards. But do we want to solve it by tearing the higher stand- 
ard down to the level of the lower one? Or should we be grateful 
for the fact that the mysteries of radiation have awakened popular 
interest in the hazards of work and perhaps have even raised the 
standards of acceptable death and accident rates ? 

No one would want absolute safety standards so rigorous that they 
would smother industrial progress. It is the optimum level of 
safety—on which balances risks and costs—which we must seek. 

But one sometimes gets the impression that we are being asked to 
“ripen time,” to become callous quickly in setting our standards for 
this new risk as we have toward others. (Lead poisoning, for ex- 
ample, caused a few deaths and some brief public excitement at one 
time, but was soon forgotten.) 

A more humane course is now open to us in the field of radiation. 
Let us secure high standards in this field, and then turn to the other 
hazards of life. Iam sure that you would have support from all Cali- 
fornians if smog control became a matter of greater official interest. 

Far from being the sole property of professional causemakers, the 
concern with radiation hazards is based firmly on at least 12 solid fac- 
tors which, unfortunately, remain unshaken even by the excellent 
safety records of AEC contractors. They are: 

1. The safety record of licensees will not be as good as that of AEC 
contractors. Since the licensing program is rather new and data are 
incomplete, the record of licensees is difficult to assess to date. Avail- 
able figures look quite good. By the fall of 1958 there were only 60 
known and reported cases of persons receiving exposures in excess 
of prescribed limits. But additional cases are currently under inves- 
tigation, and doubtless still others exist. 

There is a deductive reason for assuming that the experience of 
AEC contractors will not be duplicated by licensees, that is, that the 
enormous financial resources of the AEC placed no budget restraint 
on equipment or safe operating procedures; but these may not always 
withstand the competitive pressures of private operations. 

This assumption is borne out by an accident which occurred about 
a year ago at the M. W. Kellogg plant in Houston, Tex. Although 
AEC installations have stainless steel hoods, duct work, sinks, benches, 
etc., many licensees can afford no more than transite hoods and wooden 
benches. But this particular licensee had no hood and no adequate 
filter system. Thus when some radioactive iridium accidentally 
spilled, it was carried into the vent system, and contaminated the 
whole plant and everyone in it. 

Each AEC installation has one or more health chemists (or phys- 
icists) or radiological safety officers. Few licensees can afford them. 
Also, as one student has noted, “The development of nuclear science 
and reactor personnel under Government auspices was carried on by 
the Nation’s leading scientists with a deep respect for radiation 
hazards. With a change from a scientific to an engineering basis, 
operating attitudes may well change with a resulting increase in 
injuries.” (14) 
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A much more urgent reason for predicting poorer safety records, in 
the absence of preventive action, comes from the latest report of the 
Atomic Energy Committee of the International Association of Indus- 
trial Accident Boards and Commissions. The association, whose mem- 
bers perform the primary administrative and research functions in all 
American workmen’s compensation jurisdictions, reports in part that: 

The AEC is licensing an ever increasing number of users of nuclear reactors 
and uses of radioisotopes by private individuals and research facilities. 

The AEC has established by rule and regulation minimum standards to be 
adhered to by licensees to protect the health and safety of workers. 
onan regulations issued by the AEC have not been considered mandatory by the 

ates. 

In many States no regulations have been adopted. 

The regulations which have been adopted lack uniformity and fall short of 
minimum standards recommended by the NCRP. 

Safety inspections are inadequate, and the personnel conducting such inspec- 
tions are often unskilled in the new art (15). 

Insurance carriers are also aware of this situation. A confidential 
report made available to me from one of the State compensation rating 
and inspection bureaus more than confirms the statements of the 
IATABC. It also shows that good safety regulations do not neces- 
sarily insure good inspection and enforcement. 

2. The number of potentially exposed workers is increasing rapidly. 
The 1958 IAIABC report shows that fewer than one-twentieth of the 
employees whose work may bring them into contact with radiation are 
AEC employees. The others are covered by State law. 

On November 30, 1958, there were byproduct, source, or special 
nuclear material licensees in every State of the Union, for a total of 
6,098 total material licensees. At the same date construction permits 
were in effect for 4 power reactors, 3 test reactors, 11 research reactors, 
and 2 critical experiment facilities, for a total of 20 construction per- 
mits. 

As of November 20, 1958, there were in effect licenses for 14 facili- 
ties, 19 reactors, 1 power reactor, 11 research reactors, and 10 critical 
experiment facilities (16). 

From this and other lists of users of radiation who do not come 
under AEC jurisdiction, it is difficult to determine the exact number 
of employees exposed to radiation. Employee figures are not avail- 
able, and would in any case require adjustment for those actually 
exposed, and finally, there are undoubtedly many duplications among 
the licensees. Allowing generously for duplication, the [AIABC 
Atomic Energy Committee estimated in 1958 that workers in more 
than 2,500 firms were actually or potentially exposed to the hazards 
of radiation. Moreover, large indantrial firms (and over 1,200 are 
now licensed to use radioactive isotopes) may use them in different 
locations, so that the number of applications may far exceed those 
suggested above. 

3. The AEC is now starting to release more hazard materials. Dur- 
ing the past few months the AEC, for the first time, has begun to re- 
lease plutonium which when mixed with beryllium is useful as a neu- 
tron source, particularly in the petroleum industry. While a special 
license is required for its release, the hazards in case of a leak are more 


— than with any of the other radioisotopes released by the AEC 
to date. 
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4. Licenses and freedom to redistribute radioactivity are becoming 
easier to obtain. The AEC has been under pressures to relax its li- 
censing standards, and to permit licensees wider resale privileges. It 
has begun recently to adopt these courses. 

5. Control of radiation hazards is becoming more difficult. Control 
has become more difficult not only because of the larger number of 
users, but also because the AEC is no longer the only source of radio- 
active isotopes. There are now several sources, and the number is in- 
creasing rapidly as more reactors are put into operation. 

6. The type of personnel handling radiation is changing. Not only 
have the uses of radiation extended from scientific to production per- 
sonnel, but some types of competitive service industries are now be- 
coming involved. For example, in a town near my home a laundry 
was recently established, whose specialty is washing radioactivity out 
of work clothes. Will its personnel, including its drivers, be techni- 
cally competent ? 

A second example comes from the files of the California State Divi- 
sion of Industrial Safety. On November 11, 1958, the Ringsby Truck 
Lines of Emeryville, Calif., found that it had a shipment of 29 
55-gallon clamp-top steel drums containing radium wastes consigned 
to a company called the Atomic Energy Waste Disposal Service in 
Oakland. But no one could be found at its address. Puzzled by what 
to do with the drums, the truckline called the local AEC office. An 
investigation by its personnel and those of the State division and the 
ICC opened up an interesting story. 

They found the owner of the Atomic Energy Waste Disposal Serv- 
ice at another company where he was employed as an engineer; that 
he was not expecting the shipment on the Ringsby line; that he was 
unaware it had been made at all; that he was licensed by the AEC on 
April 4, 1957, to store and repackage radioactive wastes; that he had 
an application pending with the AEC for a license to provide a radio- 
active waste disposal service, but that he received this shipment under 
a previous contract with a Bloomburg, Pa., firm to dispose of radio- 
active wastes. 

The truckline was unaware of its responsibilities in handling these 
materials; the containers used were not specified for this purpose; 
the number of radiation units per package and per shipment was too 
high; one of the drums had a hole in it and was leaking; and a truck 
which had handled the shipment and may have been contaminated 
was now off on the road. 

Fast action by California AEC and ICC personnel, together with 
a generous amount of good luck, brought this story to a quick and 
safe ending. 

7. New hazards are being encountered. As a result of a recent ac- 
cident at Oak Ridge, for example, the AEC issued a new order re- 
quiring licensees who have fissionable material to show that they have 
placed an order for certain types of monitoring equipment that had 
not been required before. 

8. We are still uncertain as to what the safe limits of exposure are. 
Permissible exposure standards have been repeatedly revised down- 
ward, but considerable additional evidence will be needed to determine 
the probabilities of injury under any given standard. Dr. Robert 
J. Hasterlick, associate director, Argonne Cancer Research Hospital, 
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University of Chicago, reported a skin cancer which developed 20 
years after a child received 1,500 roentgens in the treatment of a 
benign skin lesion—a dose presumably harmless to a small area of 
skin, 

9. From the standpoint of safety and compensation, the major haz- 
ard of atomic energy is that of occupational disease. Safety precau- 
tions to avoid death or disability due to explosion or massive radiation 
exposure are extremely important. But no special workmen’s com- 
pensation coverage problems arise here. Disability or death due to 
explosion or burn are clearly covered under our workmen’s compen- 
sation laws. However, for those persons who escape death or imme- 
diate injury from atomic blast (or burn), as well as those subject to 
chronic exposure to ionizing radiation—and this is the more significant 
group numerically—the problem will later emerge as disease. 

Bone tumors suffered by some young women working with radium 
dial paint in the 1920’s were discovered as early as 9 years after 
exposure, yet new ones were disc overed as late as 1! )54—some 36 years 
after exposure. Data from the Cancer Institute, U.S. Public Health 
Service, reveals that although the average latent period of occupa- 
tional skin cancers due to radiation is 7 years, this period ranges 
from 1 to 12 years. Lung cancer from ionizing radiation has an 
average latent period of from 25 to 35 years anda ‘latent period range 
of from 7 to 50 years. According to what we now know, chronic 
exposure—in addition to its local or immediate effects—can produce 
leukemia, aplastic anemia, cancer, reduction in life expectancey or 
genetic effects in dusetisdeine (17). 

10. Not all existing users of radiation have monitoring methods 
that meet the standards of the National Committee for Radiation 
Protection. Industrial uses of X-ray and related equipment are 
wholly under State regulation (where it exists), and, as the quoted 
IAIABC report observes, that regulation is not uniformly high. 

Even the conscientious users of film badges were placed i in an ex- 
posed position when in April 1958 the National Committee for Radia- 
tion Protection tightened its recommended standards. In part, these 
standards now specify a& Maximum average weekly dosage 96mr, and 
maximum permissible quarterly and yearly dosages of 8r and 5r 
respectively. But to the best of my knowledge, only one of the 
manufacturers of film badges produces a badge Which will insure 
that these standards are met; that is, will give both accurate weekly 
readings, and a cumulative reading over a 13-week period of dosages 
too small to appear on a film changed for processing weekly, but which 
ure significant enough to show up on a 13-week film. 

11. ‘Existing compensation standards may not provide adequate 
protection. This, of course, is the question these hearings are to 
ee 

2. And finally, concern over radiation hazards and workmen’s 
seinen must be regarded as part of the larger problem of 
finding methods that will permit us to benefit from the rogress of 
the peaceful and defensive uses of atomic energy. A cavalier “father 
knows best about atoms” attitude here is no better than hysteria. 
The best way to achieve a confident solution is to face the problems 
of radiation frankly and proceed realistically; if this problem is 
swept under the rug, no one may be left to find it. 
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V. BASIC WORKMEN’S COMPENSATION ISSUES INVOLVED 


How does workmen’s compensation measure up? Since a head-on 
approach to this question seems a formidable job in the face of the 
vast range of problems and issues raised by the many studies and 
reports hol to earlier, I shall summarize these, at the risk of some 
overlapping and oversimplification, into four general problems as 
follows: 

1. The problem of double standards. 

2. The problem of adequate standards. 
3. The problem of liability. 

4. The problem of flexibility. 

Briefly put, these four problems which I have ordered in ascending 
degrees of difficulty, involve the following issues: 

The problem of double standards is simply that under many work- 
men’s compensation laws, the protection afforded victims of radiation 
disease compares poorly with that offered victims of industrial 
accidents. 

The problem of adequate standards asks, in effect, “assuming that 
the double standard problem were solved, would compensation stand- 
ards be adequate ?” 

The problem of liability stems from the unusual nature of the 
radiation hazard. It concerns, among other questions, how liability 
can be determined, measured, related to employment, and apportioned 
between employers and carriers. 

Finally, the problem of flexibility is raised by the many challenges 
which radiation hazards present to workmen’s compensation: Will the 
existing administrative forms, private insurance institutions, and 
State laws be flexible enough adequately to establish proper standards, 
or is Government insurance and Federal legislation required ? 

The remainder of these remarks will seek briefly to review and assess 
each of these four problem areas. Let us look at them in turn. 

1. Double standards: Workers suffering radiation disability as an 
occupational disease and who thus must look to workmen’s compensa- 
tion laws for their medical protection and economic rehabilitation, will 
find that in many States their disability does not receive as good cov- 
erage or protection under these laws as does liability due to acci- 
dental injury. Virtually every analysis of existing legislation in the 
54 American workmen’s compensation jurisdictions has confirmed this. 
This double standard is difficult to explain in view of the fact that 
disease was recognized as a work hazard and attempts were made at its 
legislative control more than two centuries before the first workmen’s 
compensation laws were adopted in late nineteenth-century Germany. 
Moreover, although occupational diseases account for 7 percent of 
work absences due to sickness, they constitute only about 3 percent of 
all work injuries. 

No one would seriously argue that a worker suffering bone destruc- 
tion or a tumor due to chronic job exposure to radioactive material is 
less a casualty of industry than a coworker who loses a hand in a 
machine-tool mishap. Yet the compensation laws of many American 
jurisdictions deny these workers equal treatment. 

In varying degrees of importance, there are six barriers to equal 
treatment under the laws: (1) failure to cover occupational diseases at 
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all; (2) time barriers limiting occupational disease claims; (3) poorer 
medical benefits than those provided for the accidentally injured; 
(4) permission of waivers of radiation disease claims; (5) failure to 
cover radiation cases under second injury funds; (6) inadequate safety 
protection and regulation. 

The accompanying tables based on recent 1958 legislation show for 
all American jurisdictions the extent to which these barriers to equal 
treatment are operable in the various laws. 


TABLE 1.—Coverage of occupational diseases 











Radia- 
tion dis- | 
Full coverage of occupational Schedule coverage only ease in- | No coverage of occupational 
diseases cluded disease 
in sched- 
| ule 
Alaska. Alabama. MississippL. 
Arkansas.! AvIS0@A. ......<< Montana 
California. Colorado____- s Wyoming. 
Connecticut. Georgia.....-_.. 
Delaware. WR tcicaccncaianacacmmad 
District of Columbia. Iowa. 
Florida. Kansas____- naieintiecleetremaiternteee Yes. 
Hawaii. MN leila ee Yes. 
Illinois. Maine. 
Indiana. New Hampshire. 
Kentucky. New Mexico................__| Yes 
Maryland. North Carolina. .............| Yes 
Massachusetts. a ee Yes 
Michigan. poute Dakota. .............<.. Yes 
Minnesota, | Tennessee.? 
Missouri. SWS Jc Jo th ddaunbiaeatabe Yes. 
Nebraska. ONIN aa eit ni | Yes 
New Jersey. Virginia.? 
Nevada. 


New York.! 

North Dakota. 

Ohio. 

Oregon. 

Pennsylvania.! 

Rhode Island.! 

South Carolina. 

Utah.! 

Washington. 

West Virginia. 

Wisconsin. 

Puerto Rico.! 

Longshoremen’s and 
Workers Compensation Act. 

Federal Employees Compensa- 
tion Act. 





Harbor | 





| 
| 
| 


1 Radiation diseases also under schedule coverage. 
3 Full coverage permissible. 


Dr. Cuerr. Table 1 shows that in 3 States—Mississippi, Montana 
and Wyoming—radiation-caused disability or death receives no cov- 
erage under the compensation laws, while 33 jurisdictions offer full 
coverage of all occupational diseases and thus would be certain to 
cover radiation disease. In the remaining 18 jurisdictions, only listed 
(or scheduled) injuries are covered by the laws. In 12 of these, the 
schedule covers at least some types of radiation cases, but in 4 States 
it does not and in 2 it is optional. Thus, Alabama, Iowa, Maine, 
and New Hampshire join the three States above with no coverage 


whatever, while Tennessee and Virginia make full coverage 
permissible. 
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The statutes of limitations maintained by some workmen’s compen- 
sation laws place a time bar on filing for compensation claims, which 
may range from 3 months to 5 years (in Puerto Rico no time limit 
is specified). More important, however, is the statutory provision 
defining when the statute begins to toll. This may be: (1) from 
the date of the worker’s knowledge of the disability; (2) from the 
date the symptoms became manifest; (3) from the date of disabil- 
ity; (4) from the date of injury; or (5) from the date of last ex- 
posure. Since, as we have seen, the latent period of radiation-caused 
disease may be from 7 to 30 years, it is apparent that in the absence 
of liberal interpretation the last three types of statutory bars pre- 
clude claims of many radiation cases. 
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Dr. Cuerr. Table 2 presents for all American laws the time bar for 
filing claims, regrouped into four major types of statutes. Only the 
laws of California, New York, Puerto Rico, Washington, and Wis- 
consin provide a toll from the date of worker's knowledge, thereby as- 
suring that the statute will not bar claims unjustly. The statutes of 
Connecticut, Kentucky, Louisiana, Texas, and Virginia require filing 
from the date that sy mptoms become manifest. But these are better 
than the laws of all other jurisdictions, which, in the absence of liberal 
interpretation, bar claims in long-emerging cases. 


TABLE 3.—Medical benefits 


Full medical benefits for in- | Limited medical benefits for industrial | Medical benefit limits in radia- 
dustrial accidents accidents tion cases 


| Duration Amount Amount 
Arkansas.! Alabama... . Smantis.... 61300 | Ariema............ $1, 000. 00 
California. Alaska ---- - 4years...... .......| Mississippi......... No benefits 
Connecticut. Colorado.. . 6months.... 1,500 | Montana__......... No benefits 
Delaware. Georgia. -- . 1,500 | Utah. 1, 925. O1 
District of Columbia. tl = sau ee i No benefits 
Florida. | Kansas sa 2, § 
Hawaii. Kentucky. 2! 
Idaho. Louisiana - -- 2, 
Ilinois.! | Montana_-_-........ 36 months... 2,£ 
Indiana. | South Dakota_.... 20 weeks--_- 
Maine.! Tennessee 
Maryland. | Vermont 
Massachusetts. Virginia 
Michigan. West Virginia..... -- 
Minnesota. 
Mississippi. 
Missouri. 
Nebraska. 
Nevada.! 
New Hampshire. 
New Jersey. 
New Mexico. 
New York. 
North Carolina. 
North Dakota. 
Ohio. 
Oklahoma. 
Oregon. 
Pennsylvania. 
Puerto Rico. 
Rhode Island. 
South Carolina. 
Texas.! 
Washington. 
Wisconsin. 
Wyoming. | 
Federal Employees Com- 
pensation Act. 
Longshoremen’s and Har- | 
bor Workers Compensa- | 
tion Act. } 





1 Benefits limited for some occupational diseases. 


Dr. Cuerr. The laws of some jurisdictions deny to victims of radia- 
tion disease medical benefits which are offered to victims of industrial 
accidents. Table 3 shows that in three States ( heaps ae Montana, 


and Wyoming), victims of radiation disease receive no medical benefits, 
and that in two others (Utah and Arizona), medical benefits are 
limited below those offered victims of industrial accidents. 
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TABLE 4.— Waivers of compensation claims 


Law permits waivers for 


Waiver not permitted aggravation of occupa- 


tional diseases 


Law permits waiver of 


occupational benefits Law permits waivers 


Alabama. Colorado. Indiana. Connecticut. 
Alaska. Kansas. Illinois, 
Arizona. Minnesota. Iowa, 
California. South Carolina, Maine. 
Delaware. Tennessee. Maryland. 
District of Columbia. Vermont. Massachusetts. 
Florida, Virginia, New Hampshire. 
Hawaii. 

Kentucky. 

Louisiana. 

Michigan. 

Mississippi. 

Missouri. 

Montana. 

Nebraska. 


New Jersey. 
New Mexico. 
New York. 
North Dakota. 
Oregon. 
Pennsylvania. 
Puerto Rico. | 
Rhode Island. 
Utah. 
Washington. 
West Virginia 
Wyoming. 





Dr. Cuerr. Table 4 indicates that the laws of 15 States permit an 
injured employee to waive his rights to compensation benefits for a 
-adiation-caused disability. Only Indiana permits general waiver of 
occupational disease benefits. Seven States limit waivers to cases of 
aggravation of occupational diseases (Colorado, Kansas, Minnesota, 
South Carolina, Tennessee, Vermont, Virginia). In these States 
the legal double standard holds, and although workmen’s compen- 
sation administrators have sought vigorously to deny waivers, they 
are still permissible under the law. 


TABLE 5.—Status of radiation injuries under subsequent injury funds 





Full coverage of prior | Only prior | Only subse- 





and subsequent disability quent 
injury (s) covered injury cov- 
ered 
Alaska. Kentucky. Nebraska. 
California. Ohio. 


Delaware. 
District of Columbia. 
Florida. 
Hawaii. 
Massachusetts. 
Minnesota. 
Missouri. 

New Jersey. 
New York. 
North Dakota. 
Oklahoma. 
Puerto Rico. 
Washington. 
West Virginia. 
Wisconsin. 


Radiation 
injury not cov- 
ered by second 

injury fund 


Radiation dis- 
ease not cov- 
ered by com- 
pensation law 


No second 
injury fund 


Arizona. Georgia. Alabama. 
Arkansas, Louisiana. Iowa. 
Colorado. Nevada. Maine. 
Connecticut. New Mexico. | Mississippi. 
Idaho. Virginia. Montana. 
Illinois. New Hampshire. 
Indiana. Tennessee. 
Kansas. Wyoming. 
Maryland. 

Michigan. 

North Carolina. 

Oregon. 

Pennsylvania. 


Rhode Island. 
South Carolina. 
South Dakota. 
Texas. 

Utah. 
Vermont. 
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Dr. Cuerir. Table 5 shows that victims of radiation-caused disease 
do not receive equal treatment under the subsequent injury funds of 
many State laws. In 19 States’ radiation injury is not covered by 
subsequent injury fund, In three others (Kentucky, Nebraska, and 
Ohio) coverage is not fully extended. 


TABLE 6.—State radiation protection regulations 





States with some radiation regulation but whose standards are 
below those recommended by the National Committee on 


Radiation Protection States with no 
States with strong _ _ . F 3 effective regulation 
radiation codes of radiation sources 
Radiation protec- Registration of all No registration of 
tion code under radiation sources radiation sources 
onsideration required ! required 
California Arizona Illinois. Arkansas. Alabama. 
Massachusetts Kansas. North Dakota. Colorado. Idaho. 
Michigan. Maine South Dakota. Connecticut. Iowa. 
New York. Minnesota. Utah. Delaware. Louisiana. 
Pennsylvania South Carolina. W yoming. Florida. Maryland, 
Texas. Virginia Georgia. Missouri. 
Indiana. Montana, 
Kentucky. Nebraska. 
Mississippi. Nevada. 
New Hampshire. North Carolina 
New Jersey. Oklahoma. 
New Mexico. Vermont. 
Ohio. Washington. 


Oregon. 
Rhode Island. 
Tennessee. 
West Virginia 
Wisconsin. 





1 The Model Act for Radiation Protection suggested by the National Committee on Radiation Protection 
requires the registration with a State agency of every r: idiation source. 


Source: St. Clair, p. 30. 


Dr. Cuerr. Finally, the radiation protection regulations of 29 of 
our State laws do not meet the standards recommended by the Na- 
tional Committee on Radiation Protection, and 13 States have no 
effective regulation of radiation sources. As table 6 shows, only Cali- 
fornia, Massachusetts, Michigan, New York, Pennsylvania, and Texas 
have strong radiation protection codes. Since the radiation hazard is 
so unlike other job hazards in that the normal sensory precautions are 
of no avail to a worker, the failure of the law to require proper safety 
precautions and accurate records of exposure to radiation (film badge 
and other records) may place potentially exposed employees in a 
dangerous position relative to those workers who are not exposed. 

The record of American workmen’s compensation laws on these 
six barriers to equal treatment of radiation cases with all other acci- 
dent cases is not outstanding. Radiation-disability cases can be as- 
sured safety and benefit treatment equal to that of other industrial 
accident cases in only two States—California and New York. How- 
ever, administrative and court interpretation in other jurisdictions 
have made some of these barriers more flexible, and in some cases re- 
moved them altogether (18). In fact, in a dozen or 15 jurisdictions 
it may be that no ) problem of a double standard exists. In the others, 
however, radiation cases will encounter serious problems unless legis- 
lative changes are made. 


1 Arizona, Arkansas, Colorado, Connecticut, Idaho, Illinois, Indiana, Kansas, Maryland, 
Michigan, North Carolina, Oregon, Pennsylvania, Rhode Island, South Carolina, South 
Dakota, Texas, Utah, Vermont. 
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In order to avoid this second-class status for radiation injuries, 
the AEC contractors have embarked on a private insurance program 
to supplement workmen’s compensation and thus assure adequate 
benefits (19). While this is a commendable gesture it is, of course, 
no substitute for satisfactory legislation, nor does it protect the work- 
ers exposed by licensees. 

Although few States have solved the double standard problem, of 
the four major problems posed by radiation hazards, this one should 
be the easiest to resolve. Among students of workmen’s compensa- 
tion there is remarkable agreement that the double standard between 
accident and disease victims has no justifiable basis; that, in short, 
benefits and the protection of the laws should extend in full measure 
to both. 

2. Adequate standards: An important segment of the literature on 
radiation hazards raises the problem of compensation adequacy. It 
asks, in effect, “Assuming that radiation disease is given equal status 
with accidents under our compensation laws, will the coverage, benefit, 
and rehabilitation standards be adequate ?” 

It is well recognized that these questions of adequacy are not unique 
to radiation disease, but on the contrary are the same questions which 
have always been posed in evaluations of compensation. 

Although any suggested standard of adequacy involves, in part, a 
value judgment about which there may be legitimate disagreement, 
and in the legislative setting, a bargaining proposal from which there 
may be significant compromise, conflicting interest groups can agree 
on some benefit matters. And, as was noted earlier, some genuine 
progress has been made. But general acceptance of appropriate 
compensation standards is not easily attainable. This is why the 
double standard problem exists today; why the severely disabled tend 
to receive poorer benefit treatment than those less severely disabled ; 
and why rehabilitation has received such little attention. 

Since the adequacy problem is not unique to radiation hazards, its 
full discussion opens up the whole range of questions and interests 
which were contested in the brief model bill scuffle. To stay within 
manageable bounds and to avoid the unpleasant associations related 
to that controversy, let us in this discussion avoid using the standards 
of the model bill and consider instead the more recent (and more 
limited) set of standards proposed by the Council of State Govern- 
ments (20). 

Twelve such minimum standards were suggested: (1) compulsory 
coverage; (2) no numerical exemption; (3) reciprocal arrangements 
for extraterritorial coverage; (4) prohibition of waivers; (5) full 
coverage of occupational diseases; (6) time limit for filing claims in 
occupational disease cases based on the date of worker’s knowledge 
and date of disablement: (7) unlimited medical benefits; (8) author- 
ity for workmen’s compensation agency to supervise medical care; 
(9) broad type coverage under second or subsequent injuries fund; 
(10) maintenance benefits during rehabilitation; (11) administration 
by State labor department or workmen’s compensation agency rather 
than by the courts; and (12) weekly cash benefits equal to at least 
two-thirds of the State’s average weekly wage. 

It would be desirable to add to this list a strong State radiation 
protection code, and adequate healing and death benefits. 
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Dr. Cuerr. Table 7, based on the Council’s data, indicates how well 
our present laws measure up to its 12 standards and a 13th which I 
have added—a strong State radiation protection code. No law fulfills 
all 13 requirements, and only New York and California come at all 
close. 

Of course, if the double standard problem were solved, a much 
higher degree of compliance with these provisions could be achieved. 
In fact close to complete compliance could be expected with respect to 
prohibiting waivers; full coverage of occupational diseases; time 
limit for filing claims based on date of worker’s knowledge and date of 
disablement; and strong radiation protection standards. The goals 
of unlimited medical benefits and broad type coverage under subse- 
quent injuries funds would be somewhat less fully met—even after 
solving the double standard problem—but the overall record would 
nonetheless be vastly improved. Moreover, since only 7 of our 54 
jurisdictions have numerical exemptions going over five employees, 
and the average exemption for all of these States is nine employees, 
it is unlikely that many radiation injuries would fall outside the 
protection of the law because of this exemption. 

The merits of most of these proposed standards have been debated 
at some length, and the others will be debated in succeeding sessions of 
these hearings. It seems reasonable to predict, however, that some 
agreement could be reached on the first 7 of the 13 proposals, that is, 
(1) compulsory law; (2) no numerical exemption; (3) reciprocal ar- 
rangements for extraterritorial coverage; (4) waivers prohibited; (5) 
full coverage of occupational diseases; (6) flexible statute of limita- 
tions; (7) unlimited medical benefits. Certainly there can be no ques- 
tion about the need to reach agreement on strong radiation protection 
standards, and perhaps even the broad type coverage under subsequent 
injury funds is within reach. 

But based on past workmen’s compensation experience, I am less 
hopeful about the other four proposals. Each poses a special problem. 

Authority for the workmen’s compensation agency to supervise 
medical care has been opposed by some medical groups on the grounds 
that it might put physicians under State control. Administration by 
commission or agency rather than the courts is endorsed by virtually 
everyone except those whom this reform is designed to protect. In 
the States where archaic court administration still exists, workers and 
trade unions resist change because they are convinced they can achieve 
better indemnity benefits under court administration than they other- 
wise could. 

Neither trade unions nor employers have ever seriously sought a 
broad program of rehabilitation benefits. And whether or not a genu- 
ine rehabilitation program could win effective endorsement if posed 
against benefit liberalization for the nonseriously handicapped is 
doubtful. The cash benefit standard of two-thirds of average weekly 
wages for workers under the system has been resisted on the grounds 
of its cost burden. 

In short, because the issues of compensation adequacy for radiation 
cases are the same as those for other compensation cases, the desire 
for radiation protection and control will have to be strong indeed 
to overcome the existing barriers to benefit change. 
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3. Liability: To workmen’s compensation students, et the 
most fascinating of all radiation problems are those of liability. Com- 
pensation laws are based on the principle that employers will be liable 
without fault to pay benefits for losses in earning capacity resulting 
from job-connected disability suffered by their employees. 

Thus in theory a covered employee is entitled to benefits if he: (1) 
suffers an accidental injury; (2) which occurred in the course and out 
of his employment; and (3) which reduced his earning capacity. 

However, each of these requirements has changed with liberalization 
of the laws and with the need for practical and efficient administra- 
tion. The requirement of an “accident” has been broadened to include 
nontraumatic disability, such as disease. It is no longer necessary to 
establish an exclusive causal relationship between disability and em- 
ployment. Cases are generally compensable if the employment can be 
shown to have aggravated a condition which may be commonly caused 
by nonwork factors. And at the outset, the laws have compromised 
their wage loss replacement ideal with benefit schedules which pay 
awards based on degrees of physical disability. 

Heart, respiratory, and loss-of-hearing cases (though with consid- 
erable legal difficulty and medical doubt) have been made to fit com- 
pensation’s legal forms, and the system continues to operate on its es- 
tablished principles, through admittedly somewhat shaken in its 
theoretical bases. 

But it seems virtually impossible that radiation-caused disease could 
be made to fit into compensation’s legal forms. Not only does it 
threaten to defy each of compensation’s legal requirements, but actu- 
ally to atomize the system’s legal and theoretical underpinnings, and 
cause workmen’s compensation to be the first of its known mutations. 

The difficulties are these : 

First, because of our rather limited knowledge of the effects of 
radiation exposure, there may be many cases in which there is no 
precise evidence that an employee has suffered an injury. The injury 
may be a reduced life span, or sterility, or a causal push to another dis- 
ease; or it may appear in some as yet unknown form, or it may not 
appear until later generations in the form of genetic damage. 

Second, assuming that cases of disease, reduced life expectancy or 
even genetic damage could be identified as radiation-caused, could 
they be related to employment ? 

Since we do not know the precise thresholds of damage, some cases 
could be caused by the radiation exposure to which all people are sub- 
jected. For instance, to what extent is the current increase in the 
death rate due to leukemia related to work or nonwork radiation ? 
Also, radiation has cumulative effects. If an employee has been ex- 
posed in the employment of more than one company, which one is to 
be liable? Which carrier shall secure the liability, if more than one is 
involved ? 

And finally, what benefits are appropriate (1) when we cannot with 
certainty identify damage, or whe damage may not appear until 
later generations; (2) when there is no wage loss, but an employee has 
been exposed to a maximum, permitted dose and is transferred to other 
employment; (8) or where there is such a transfer and a wage loss is 
suffered; (4) when our very monitoring methods are not yet perfect, 
and when, tragically, they are open to possible abuse? (I know of 
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two verified cases in which employees purposely exposed their badges 
in order falsely to build up their exposure records. ) 

This staggering load of difficulties has produced a healthy re- 
sponse of legislative proposals, and I look forward eagerly to the dis- 
cussion the experts assembled here for these hearings. Some of these 
proposals, grouped and arranged roughly in the order of their depar- 
ture from existing compensation practice, are 

1. That compensation benefits be limited to demonstrated in- 
jury or wage loss. (This is essentially current compensation 
practice. ) 

2. That a presumption of causal relationship to employment be 
made when an occupationally exposed worker suffers disability. 
(This goes only slightly beyond what most courts have already 
done to compensation laws.) 

3. That compensation be paid in cases in which the occupa- 
tional connection involves only the possibility that the disease 
may have been caused or aggravated by the employment. (AI- 
though cases are often settled on this basis, the concept goes be- 
yond the language of compensation laws.) 

4. That compensation be paid workers who are exposed to spe- 
cified dosages whether or not there is injury or wage loss. (A new 
concept in compensation. ) 

5. That radiation cases be taken out of workmen’s compensa- 
tion and put in a separate system under which they would all be 
compensated regardless of their causal origins. (A proposal 
sometimes made in connection with heart cases and degenerative 
diseases. ) 

6. That compensation be paid for all disability due to radia- 
tion including genetic injuries which crop up in later generations. 
(Again, a new concept in compensation. ) 

The liability questions seem capable of solution. Carriers have 
adopted a policy of assessing liability against the last insurer and have 
proposed that a similar rule be adopted for employers. 

For the system to function within its present theoretical structure, 
it must limit benefits to demonstrable disability, or wage loss. The 
problems of determining benefits in the troublesome cases cited above 
may force a frank examination of the combination tort and earnings- 
capacity loss bases of benefits administration. They may even result 
in broad revisions in benefit standards, but in principle they present 
no problems that cannot be solved. 

Even relating the injury to the employment seems possible of 
administrative solution. The first two of the policies noted earlier 
have gone a long way toward solving problems such as this, and the 
frank adoption of the second, and possibly even the third, would 
provide an approach to the factual questions involved. 

This is not the case with the first issue discussed above—that of 
detecting and identifying disease or genetic damage that is work 
related. Of all the compensation liability issues raised by radiation 
hazards, this one alone seems impossible to solve within the frame- 
work of workmen’s compensation. Its solution must be linked to the 
general problem of radiation exposure. And if, unhappily, that 
problem continues to grow over a long period, it seems inevitable that 
all radiation-caused disability, regardless of origin, will have to be- 
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come a social responsibility, and a program for its treatment, 
compensation, and rehabilitation established. 

4. Flexibility: An analysis of the great range of workmen’s com- 
pensation problems inherent in widespread industrial uses of radia- 
tion illustrates that legislative reform (ranging from the basic ele- 
ments of compensation coverage, through medical and indemnity 
benefits, to administration and insurance) is needed in many States. 
It reveals, in addition, that the unique and destructive force of radia- 
tion requires uniformly high standards of safety and control; and 
that research to learn more about the effects of radiation, means of 
controlling it effectively, and ascertaining limits of safety (and, 
indeed, cur re) are more pressing each day. 

The "fact that radiation disease may be very long in emerging will 

raise questions of how best to assure that liability is secured. For 

example, how much will insurance companies need to reserve for this 
liability; and what if insurance companies lack sufficient reserves to 
make payment, or suffer a great loss and cannot make payment? Can 
self insurance be per mitted under a situation in which the company 
may be defunct when the claim arises? How will liability be 
apportioned ? 

This brings us to the fourth, final, and in some ways, most contro- 
versial question concerning radiation hazards in the workmen’s com- 
pensation context. That is, are our present institutions flexible 
enough adequately to deal with the problems we have been discussing? 

The AFL-CIO has taken a strong stand (21) for change, on the 
ground that most States and localities cannot provide needed funds, 
competent staff, or the continuing interest required for effective safety 
programs. It has urged that the Federal Government remain respon- 
sible for health and safety standards. It argues further that to cede 
this responsibility to States and localities would produce a multi- 

licity of conflicting radiation regulations, compliance burdens on 
industry, and a dangerous departure from authoritative standards; 
and that Federal legislation is the only means by which adequate 
compensation protection for all workers exposed to radiation hazards 
can be secured. 

The AFL-CIO has also taken an implicit stand favoring use of 
State funds over private carriers as a means of insuring (22). 

A vigorous statement opposing Federal standards and endorsing 
State compensation and protection legislation has been made by the 
National Industrial Council, the or ganization of State manufacturers’ 
associations (23). It argues that “private industry and its agencies 
worked out safety problems and standards as elevators, steam and 
pressure systems, and electricities were developed, and their complexi- 
ties were met and solved. Private industry will always do a better 
job than any centralized form of Government statism can accomplish. 
Regulation and inspection is absolutely necessary as it has been in all 
other industrial developments, but wherever pos make it should be a 
State operation.” 

Strong support for this point of view has been expressed by insur- 
ance carriers who argue that they are fully able and ready to assume 
their responsibilities ‘and that they have indeed already done so (24). 
Other writers have agreed (25). The IAIABC, in a searching report, 
recommended that industrial safety control and workmen’s compensa- 
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tion remain a State matter, but it also placed a performance condition 
on State control of safety: The adoption of radiation codes that will 
meet NCRP standards. 

The argument that the problems of radiation hazards necessitate 
State rather than private insurance is contradicted by the facts. For 
of all the groups involved in the workmen’s compensation process, 
private carriers have been most active in seeking to solve the new 
problems raised by radiation. They have: (1) agr reed on a pr ocedure 
to resolve the problem of apportioning liability among carriers where 
more than one is involved; (2) urged that the laws provide the same 
(last one) solution to apportioning liability among employers; (3) 
encouraged legislation to remove the double standard problem; (4) 
worked for NCRP standards in the States; (5) solved their own 
rating problems; and (6) arranged for security of liability in event 
of catastrophe. 

Are Federal standards for safety, control, and compensation neces- 
sary’ The IAITABC’s report has urged that the States answer this 
question promptly by demonstrating their ability to adopt proper 
standards in each area. If they did, clearly no one could deny their 
right to retain responsibilities in these matters. But since the stakes 
are high—particularly in the matter of safety and control—what is a 
reasonable period in which to await the accomplishment of proper 
State standards? 

The California State Division of Industrial Safety is confident that 
its standards are high, that its personnel are competent, and that it 

can fully handle all radiation problems in the State. How would a 
system of Federal standards relate to States who are doing a good job? 
Perhaps a Federal offset system would be best—a program that re- 
quired State regulation at specified standards, or, 1n the absence of 
such State standards, imposed Federal standards at a cost to licensees 
in those States. Possibilities such as this should be examined before 


States are asked to scrap and demoralize good inspection staffs, and 
in their stead to subsidize a Federal program made necessary by other 
laggard States. 


VI. CONCLUSION 


An analysis of the workmen's compensation problems posed by 
employee radiation hazards warrants four conclusions: 

1. It is generally agreed that there is no justification for poorer 
protection ‘of radiation disease victims than of victims of industrial 
accidents, and that this double standard must be eliminated promptly. 

2. Radiation hazards pose no new problems in compensation ade- 
quacy, but they do serve to highlight many of the old problems. While 
none of these is insoluble in principle, conflicting interests make their 
legislative solution difficult in practice. By bringing representatives 
of all groups involved in the compensation process together for these 
hearings, this committee may effect new agreement on at least some 
— standards of adequacy. 

3. Although it may require some extension of present compensa- 
tion practice, solutions can be developed to the problems of liability 
in radiation cases that come under workmen’s compensation. 

4. Private carriers are confident that they can properly discharge 
their compensation responsibilities in radiation cases; but this can- 
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not yet be said for the States with regard to standards of regulation 
and safety. Perhaps the most important single proposal these hear- 
ings can develop is one to assure that proper regulatory and safety 
standards are promptly provided in all jurisdictions. Thank you. 

Representative Price. Thank you, Doctor Cheit. This is an ex- 
cellent paper containing much material that will be a great help to 
the committee. I think it is one of the finest papers I have ever 
seen presented. 

Dr. Cuerr. Thank you very much. 

Representative Price. I think we will defer directing questions 
to you since you are going to participate in the seminar this after- 
noon. Thank you very much. 

Dr. Cuerr. You are very welcome. 
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Representative Pricer. The next witness will be Dr. Irving R. 
Tabershaw, M.D., consultant, New York Department of Labor. 


STATEMENT OF IRVING R. TABERSHAW,' M.D., SCIENTIFIC DIREC- 
TOR, JOSEPH E. SEAGRAM & SONS, INC., AND FORMER DIRECTOR, 
DIVISION OF INDUSTRIAL HYGIENE, NEW YORK STATE DEPART- 
MENT OF LABOR 


Dr. TasersHAw. Mr. Chairman, I am honored to address you on the 
subject of radiation-induced diseases. 

The viewpoint of the industrial physician toward workmen’s com- 
pensation for radiation-induced disease naturally reflects his attitude 


2 Date of birth: June 14, 1908, New York City. Marital status: Married, 1 child. Edu- 
cation: University of Pennsylvania, B.S., 1928; Long Island College of Medicine, M.D., 
1933 ; American Board of Preventive Medicine (occupational medicine) Diplomate, 1955. 
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toward all industrial injury or disease; his primary objective is pre- 
vention. To the extent that he is successful in the case of radiation 
injury (and that can be to a very large extent), there will be no work- 
man’s compensation problems. 

However, it must be admitted at the outset that in the present state 
of our knowledge of the biological effects of radiation and their pre- 
vention, he cannot guarantee this. The possibility remains that a few 
workmen will sustain some damage despite the best preventive pro- 
gram. The occurrence of accidents in the course of radiation work is 
another, and more important, potential source of injury. The very 
nature of the employer-employee relationship will generate claims, 
even if no real damage occurs. 

The industrial physician can make a unique contribution to the 
solution of the inevitable compensation problems in several ways: 
(1) The data he collects can be extremely helpful in the resolution 
of individual claims. (2) He can provide expert testimony to assist 
in solving the complex problems which radiation claims present. 
(3) His experience in the industrial framework can be useful in 
determining policy and administration of workman’s compensation 
laws. (4) The data he collects also provide a basis for improved 
standards of control and a more precise understanding of exposure 
factors. 

Preventive program: It is worthwhile to review briefly preventive 

ractice in radiation control in order to emphasize how they can be 
helpful in workman’s compensation cases. 

1. Preemployment examination for radiation workers will screen 
out individuals who might be peculiarly susceptible to even small 
exposures. For example, people with known blood diseases should 
be excluded, as should those with previous, significantly high 
exposures. 

2. Periodic reexamination of exposed workers will reveal the 
earliest detectable effect of radiation and avoid significant injury by 
prompt removal from further exposure. Many cases detected in 
this stage will never become compensation cases. 

3. First aid treatment and follow-up for workers accidentally ex- 
posed to significant amounts of radiation will document the nature 
and extent of any immediate or delayed effects. 

4, The industrial physician is an important member of the radiation 
protection team. Although engineering and safety personnel are 
primarily responsible for environmental control, the physician’s 
knowledge of the principles of control will assist in assuring that 
accurate measurements are made and recorded. 

5. The physician’s medical records of individual exposures, in- 
cluding personnel monitoring data where appropriate, will provide 
even more valuable data for the individual claim. He will often be 
able to supplement these data with information on medical exposures 
to X-rays or other significant prior exposures. 

6. The doctor must become familiar with the established practice, 
as well as any day-to-day variations, to provide management and 
supervisory personnel with advice and guidance in handling a radia- 


tion hazard. He will, in many cases, maintain records of his ob- 
servations. 
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Expert testimony: The unique position of the industrial physician 
in the industrial milieu gives him an experience whch should be more 
fully drawn upon in resolving workman’s compensation problems in 
the field of radiation. In the daily work outlined, he encounters the 
same medical problems which face compensation boards and referees. 

He is familiar with a variety of Seema pees are industrial 
and nonindustrial, and with the complex ways in which human beings 
react to them. He is consequently able to view radiation exposure 
and injury in a different perspective than a layman. Moreover, his 
preventive activities require him to be more familiar with radiation 
diseases than most other doctors. 

From this purely medical point of view he discerns four aspects of 
radiation injury which render it especially complex and difficult and 
distinguish it from other diseases of occupation. 

1. Causal relationship: None of the diseases caused by radiation is 
specific for this agent. Aplastic anemia, leukemia, and carcinoma, to 
name but a few, can all appear in people never exposed to any signifi- 
cant amount of radiation. In most instances considerable statistical 
data on the relative incidence of disease, with and without exposure 
to radiation, has been needed to establish radiation as a possible cause. 

This has led to an unfortunate tendency to indict radiation as the 
sole cause of disease which appears in an exposed individual in the 
absence of another obvious cause. A more critical attitude is essen- 
tial to the industrial physician and to workmen’s compensation boards. 

2. Differential diagnosis: The diiitrential diagnosis of even well- 
established radiation disease can be extremely difficult in the indi- 
vidual case, especially in the incipient stages. The interpretation 
of a mild blood abnormality, for instance, has led to controversy 
among the most expert physicians. Known exposures to significant 
amounts of radiation without evidence of damage frequently occur; 
the determination of the disability in terms of physiological loss and 
work potential is still a most uncertain diagnostic problem. 

3. Latency: The length of time before injury becomes apparent (as 
much as 20 to 25 years for some malignancies) adds to the difficulty 
of diagnosis and the evaluation of the efficacy of prevention. In 
most instances the details of the long past exposure are unknown. 
The effect of the most recent overexposure may be highly uncertain. 
The latent period is not long for many effects and the details of the 
temporal ee are equally important both on the industrial 
physician and to workmen’s compensation boards. 

4, Minimal exposures: If, as postulated by one group, all radia- 
tion absorbed is cumulative, then every individual exposed to the 
minutest amount in his work environment will be entitled to some 
consideration for real or potential damage. If, on the other hand, 
the “threshold” theory is accepted, exposure to minimal amounts of 
radiation will have no bearing on ultimate disease state, life span, or 
genetic consequences. 

extensive experience with these and other aspects of the problem 
peculiarly qualifies the industrial physician to assist compensation 
boards and referees. In some instances he should be used as an im- 
partial consultant or on a medical advisory board. Industrial physi- 
cians could also be used as expert witnesses in the litigation of claims. 
It is probably inappropriate for them to testify to other than the 
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medical facts in cases involving employees of their own firm, but 
they can offer valuable and expert opinions on the cause effect issue, 
degree of disability, permanence of injury, and so forth, in cases 
involving employees of other firms. 

Their testimony should be not excluded or unsought, as it has 
been at times in the past, simply because they work for industry and 
are assumed to be prejudiced in favor of the employer. 

Policy and administration: The intimate day-to-day contact of the 
industrial physician with workers, employers and insurance carriers 
familiarizes him with the impact of workmen’s compensation laws and 
their administration on the development of the safe use of atomic 
energy. The unpredictable and unlimited liability implied in uncriti- 

‘al acceptance of claims for radiation damage has already alarmed, 
and in some cases, discouraged industrialists from using radiation. 

The extent to which a similar uncritical acceptance of claims for 
occupationally induced heart diseases has discouraged the employment 
and rehabilitation of cardiacs is well known. 

Of even greater concern to the industrial physician is the failure of 
workmen’s compensation to encourage preventive measures against 
radiation injury. Traditionally, of course, workmen’s compensation 
has not been directly concerned with the prevention of industrial 
disease and injury, but only with the equitable apportionment of the 
damage. 

In the past reduced compensation costs through effective accident 
prevention programs have indirectly promoted their adoption. How- 
ever, cumulative effects and the many remaining uncertainties about 
the biological results of radiation have already See referred to. In 
view of these factors even the best current preventive program pro- 
vides no guarantee against future claims and individually very large 
awards. In short, under present compensation policies, prevention 
is not demonstrably profitable. Humane considerations remain and 
have motivated many industries to provide elaborate and expensive 
programs. 

These humane considerations should be reinforced by economic 
rewards. Precedent for this exists in the rehabilitation provisions 
incorporated into so many compensation laws. Some mechanism, 
similar to the second injury laws which have returned so many poten- 
tially disabled workers to gainful employment, can and should be 
evolved. 

Research data: Preventive medical programs should also be encour- 
aged and rewarded for their research value. Extensive animal experi- 
ments and the inadvertent exposure of relatively few people to rela- 
tively large doses of radiation are the chief sources of our present 
knowledge of its biological effects. They also provide the basis for 
our present standards for control. ‘ 

The industrial use of radiation provides almost the only opportunity 
to observe the effect of precisely known, small exposures over long 
periods on large groups of people. The facilities to make, record, and 
analyse these observations are essential for at least three reasons: 

(1) They maintain a continuing check on the efficacy of our present 
standards. 


(2) They provide more refined and precise standards. 
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(3) They will eventually provide the solution to many of the prob- 
an which now plague workmen’s s compensation boards and velereds 
in their efforts to settle equitably claims for radiation injury. Indus- 
trial physicians recognize their duty to assemble these data. 
Compensation laws should recognize the need and utility of these 


preventive activities by incorporating an inducement for industry to 
provide them. 


Thank you. 


Representative Price. Thank you very much, Doctor. Doctor, 
among the industrial physicians do you have any ‘organization setup 
where you occasionally meet together? 

Dr. TanersHaw. Yes, sir; we have a number of professional organ- 
izations. 

Representative Price. I don’t mean the overall medical society. I 
mean just limited to the physicians who are engaged in industrial 
work. 

Dr. TapersHaw. Yes, sir; we have two major organizations. One 
is the Industrial Medical Association and the other is the American 
Academy of Occupational Medicine. 

Representative Prick. Have you made any specific recommenda- 
tions on some of the preventative measures that you were referring 
to in vour statement ? 

Dr. TasprsHaw. Sir, I am a member of the Radiation Committee 
of the Industrial Medical Association. I don't think we discussed 
that phase of it particularly, or made no effort at it, up to this time. 

The academy has no special committee on radiation damage. We 
consider it another occupational disease at this time, at least. 

Representative Price. Would you say that the majority of physi- 
cians engaged in this industrial work have been taking retaining 
courses or special courses involving radiation hazards ? 

Dr. Tapersuaw. Yes, sir. There are some special courses given. 
Most of the men who have found themselves in an industry where 
radiation was a serious problem have refreshed themselves and some 
of them have gone in directly as specialists in the field. This is par- 
ticularly true in the Atomic Energy Commission installations and 
some of the others. 

Representative Price. In preemployment examination would you 
feel that the potential employee who had significant exposure to radia- 
tion for medical diagnostic treatment should be further exposed in his 
work ? 

Dr. TanersHaw. I certainly would take into consideration a man 
who has been significantly exposed to radiation in terms of the 
work he is going to do. 

It is unusual at this time that a man receives so much background 
radiation that he would be excluded from any employment. But it 
is possible in the future that situations of this kind will arise. 

Representative Prick. What has been your experience in the work 
in the industrial field? Are you presently engaged in this work? 

Dr. TapersHAw. Yes, sir. 

Representative Price. Are you with a contractor? 

Dr. TasersHaw. No, I am not, sir. I am a consultant in oeccupa- 
tional medicine. I am related to a number of industries who are 
setting up programs. 
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Representative Price. Do you know of any exposures to radiation 


-hazards that would have a bearing on some of the measures that 


should be taken in the preventative field ? 

Dr. TanersHaw. Those that I am familiar with are taking all the 
precautions I know of, Mr. Price. 

Representative Price. Are there any further questions? 

Mr. Bates. 

Representative Bares. Doctor, tell us something about these rec- 
ords. If an industrial physician works for a particular firm I pre- 
sume those records belong to the firm. 

Dr. Tasersuaw. Professionally, they belong to the doctor, and we 
try to keep the record confidential. The assumption and the good 
practice of occupational medicine keeps that individual’s record only 
within the framework of the medical department. 

Representative Bares. It is in the possession of the firm per se 
rather than the private records of the doctor back in his own office? 

Dr. TasersHaw. This is true; yes. 

Representative Bares. How about consulting physicians, when they 
come into a plant and visit severai plants, where would they keep 
such records ? 

Dr. TasersHaw. I assume that if they did the consultation at the 
request of and for the industry they would be the property of the 
industry. 

Representative Bates. So the individual firm would keep the 
records ? 

Dr. Tasersuaw. I am not sure, Mr. Bates. 

Representative Bares. The reason why I ask the question, Doctor, 
is that I had a letter from a constituent of mine a week or two ago 
where his widow tried to acquire records that had been kept by a 
physician. That physician had died and his wife had possession of 
the records. 

She decided to move and she was not going to take those records 
around with her. So she disposed of them. My constituent was try- 
ing to establish a claim and without the records she could not get very 
far. Itseemed to me that in this new and unknown field of radiation, 
where some of these developments may not occur for many years in 
the future, there ought to be some sort of assurance that these records 
will be available at a particular time in the future in the event that 
somebody might need sem 

With that thought in mind, I wonder if it would be worthwhile to 
have a central place to keep such records of exposure to radiation. 

Dr. TasersHaw. Certainly your concept that a depository is needed 
where these records will be available over periods up to 25 and more 
years is a very valid one. We do need such a place. The mechanism 
ias not been worked out up to now. I think each employer would 
now keep medical records relating to radiation for that long a period. 
I know in the Commission they are thinking and are keeping records 
that long. 

_ Representative Bates. You have many firms who go out of existence 
in that period of time ? 

Dr. TanersHaw. Yes, sir. 

Representative Bares. I should think that there ought to be some 
assurance given to individuals who have been exposed so that when 
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the time comes someone should have access to these particular records 
and they should be retained. 

Dr. TasersHaw. This was my point, Mr. Bates, about the reserve 
data that are hidden in the industrial physician’s record and it should 
be used for future standards and future knowledge on radiation effects. 

Representative Bares. What are these second injury lows to which 
you referred ? 

Dr. TanersHaw. I was thinking in terms of the type that is in New 
York where an individual with a known disability is hired by an em- 
ployer and placed in a job which offers him some protection and then 
develops a compensation injury which is more severe or the liability 
is more severe than he would have suffered had he not had that pre- 
vious disability. In that case the employer pays, as I understand it, 
only 2 years of compensation and a second jury fund picks up the rest 
of the payments. 

As far as the worker is concerned, he gets his claim. It is the ques- 
tion of the liability of the employer. This has induced a number of 
employers to hire an individual with one eye or with heart diseases on 
the assumption that their liability will be to some degree limited. 

Representative Bares. I think that is an excellent idea. It is true 
in plants where I have been where they try to hire handicapped people. 
If you are handicapped or over 45 these days it is extremely difficult 
to secure work ¢ 

Dr. TapersHaw. Yes, sir. 

Representative Bares. Thank you, sir. 

Representative Price. Mr. Van Zandt ? 

Representative Van Zanpr. Doctor, while I haven’t had the oppor- 
tunity to read your statement through, on page 2 you say, preemploy- 
ment examination of radiation workers would screen out individuals 
who might be particularly susceptible to even small exposure. For 
example, people with known blood diseases. 

Have you any other examples? 

Dr. TasersHaw. That is the primary one since our original and most 
immediate effect of radiation is to the blood system. That is the one 
that presents itself most often. I think as we get more knowledge it 
may be that other individuals should be excluded, at this time I would 
think in terms primarily of an individual with anemia or some other 
evidence of a blood disease. 

Representative Van Zanpr. That is all, Mr. Chairman. 

Representative Price. Thank you very much, Doctor, for a very 
interesting paper. Weare glad to have you before the committee. 

Dr. TasersHaw. Thank you. 

Representative Price. The next witness will be Mr. Harry A. Nelson 
former director, Wisconsin Department of Workmen’s Compensation. 
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STATEMENT OF HARRY A. NELSON,’ FORMER DIRECTOR, WISCON- 
SIN DEPARTMENT OF WORKMEN’S COMPENSATION 


Mr. Netson. Thank you, Mr. Chairman. 

Mr. Chairman and members of the committee, the rapidly grow- 
ing use of atomic energy by private industry has come largely be- 
cause of the initial activity in discovery, research and employment 
by the Federal Government for use in military operations. The 
dramatically disabling and disfiguring effects of radiation in large 
doses and consequent widespread resultant publicity have made a 
large body of citizens acutely aware of the need for the best of 
control and for protection of employees who may, in their work, 
come in contact with the hazards of radiation. It has prompted de- 
mands that those who are injured because of employment exposures 
shall receive adequate benefits. 

Because of the part played by the Federal Government in the 
development and use of atomic energy and the knowledge of the Gov- 
ernment’s activity, there is strong feeling that the Government should 
continue to make certain that the problems of safety and adequate 
compensation benefits are met in a suitable manner. The Federal 
Government has accepted this responsibility in a most admirable 
manner, in the way of control of this dangerous-agency for private 
use. At great expense and with commendable diligence safeguards 
have been developed and regulations put in force which have largely 
reduced the potential incidence of disease and death from exposure 
to the agents of radiation. It is highly gratifying to learn that the 
incidence of injury has so far been lower than that in many fields 
regarded as presenting lesser hazards. 

Vorkmen’s compensation for the vast body of this Nation’s em- 
ployees has developed as a State function. There is great resistance 
to Federal usurpation of this field. Because of the well entrenched 
status of State compensation acts, it becomes desirable to appraise 
them to learn whether they meet present-day demands in the field 
of radiation, what can be done to improve them, and whether there 
must be special treatment of radiation injuries, either by the States 
or possibly by Federal action. 

Methods of coverage of radiation diseases under workmen’s com- 
pensation laws: Each of our 49 States—and it will soon be 50—has 
a workmen’s compensation act which is different from that of every 
other State. The laws of very few States accomplish full coverage 
of all their employees, this because of numerical and other exceptions 
and the possibility of rejection of the act by employer or employee. 
Procedural and technical provisions may operate to bar claims or 
make the process so expensive and long delayed as to rob the remedy 
of much of its practical worth. 


1 Attorney at law, member of Wisconsin Bar; law examiner, Wisconsin Industrial Com- 
mission, 1919-31; deputy commissioner, Longshoremen’s and Harbor Workers’ Compensa- 
tion Act, 1927-28: director of workmen's compensation division, Industrial Commission of 
Wisconsin, 1931-56; past president, International Association of Industrial Accident 
Boards and Commissions, 1949—50; consultant to various Federal agencies and State com- 
missions on workmen’s compensation, social security, and allied problems; and lecturer 
and author of numerous articles on workmen’s compensation and allied subjects. 
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Thirty-two of our jurisdictions cover in terms all occupational 
diseases, 19 States incorporate schedules in their laws under which 
are listed stated diseases and which, therefore, exclude all others. 
Some cover certain types or effects of radiation energy by narrow 
definition, thus excluding others. Three States provide no coverage 
of occupational disease of any sort. Most of the States cover the 
results of radiation by accidental exposure. At least 20 States will 
require legislation in order to make every occupational disease com- 
pensable. “Only 15 States purport to provide full coverage for radia- 
tion disease. Many of our State laws are not compulsory but may be 
elected by employer or employee. In 29 States, various exceptions 
leave large numbers of employees without coverage. In some cases 
in which compensation is denied there is no provision even for common 
law recovery, which at best is a dubious remedy, especially for in- 
juries by radiation. 

How can our compensation acts be made to cover radiation injuries 
and diseases ? 

First, we need to make our laws specific in terms and to couch them 
in language which will leave little doubt as to the intent and little room 
for interpretation, either administratively or by judicial decision. 
Perhaps that is expecting too much. Many of our laws need to be re- 
written almost in toto if they are to accomplish the objectives of ade- 
quacy, certainty, speed, and a minimum of investigation and litigation. 
Too many of our laws have become hodgepodge and patchwork, due 
to faulty draftsmanship and repeated amendment. 

There may be some reason for special treatment, on a temporary 
basis, of some diseases such as silicosis and loss of hearing, where so- 
called accrued liability poses the possibility of recoveries for long-con- 
tinued exposure prior to coverage. That reason can largely be dis- 
missed as to claims arising from radiation, in view of comparatively 
limited past exposures, thanks to the excellent safety measures which 
have been provided. 

There is compelling reason for full coverage of radiation injuries 
as there is for full coverage of all occupational diseases. The em- 
ployee is exposed to hazards which are not obvious to him, when he 
cannot. sense, and which he usually cannot change or avoid. Disease 
develops insidiously over long periods of time. The employer has 
the power to contr ol operations and to install protective measures. 

Coverage by schedule listing of certain diseases is very unsatisfac- 
tory. It very often excludes the very conditions which cause the 

reatest disability to the greatest number of employees, and which call 

or extended medical treatment. It leaves out conditions which arises 
from the day-by-day use of new chemicals and substances of various 
kinds. There is, from many moral and equitable standards, much 
greater reason for coverage of occupational diseases than for the cov- 
ering of accidental injuries. 

Some questions arise as to payment of compensation for results 
largely peculiar to radiation exposure, such as shortening of life, 
which is said to occur without manifestation of specific disease, steril- 
ity, and genetic manifestations which may become apparent in many 
future generations. Should compensation be provided for these 
factors? It may be contended that shortening of life means death as 
an end result, and that therefore liability should exist for death benefit. 
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Sterility may result in neurosis of a disabling character, such as to 
cause wage loss. 

If we adhere to the concept of wage loss as a basis for payment of 
compensation and restrict compensation to the employee and his exist- 
ing dependents, we are probably on safe ground. If we attempt to 
compensate for conditions well nigh impossible to measure or prove, 
we shall encounter difficulties of almost an insuperable character. 
Statutes should make it clear which cases are to be included and which 
excluded. 

To assure full payment of compensation for total accrual of damage 
and to avoid discrimination in the hiring of employees who have ac- 
quired some accumulation of radiation resort may be had to second 
injury or other special fund, made up of contributions from various 
sources, usually by employers and insurance carriers and in some cases 
by public appropriations. The last employer who contributes a 
ous exposure to the employee is charged only for a limited disability, 
or for such as his employment had contributed, and payment from the 
fund is made for remaining disability as established. Most of the 
existing second injury provisions are based on loss of limbs or organs, 
usually the eye, and few of them are designed to cope with such dis- 
ability as that caused by radiation exposure. The laws of only 17 
States purport to cover such exposure. A law designed to meet the sit- 
uation fully results in certain difficulties in proof and administration, 
desirably to be avoided but probably preferable to attempting to pro 
rate division among a number of employers, which entails measuring 
of quality and quantity of exposure over varying periods in different 
employments. 

What shall be done for the employee who has acquired effects of ra- 
diation to such a degree that it becomes unsafe or undesirable for him 
to continue in deleterious exposure? Even though he may safely con- 
tinue, at least for some period, the fact of his acquisition of radiation 
may operate as a stigmatizing factor and cause reluctance on the part 
of employers to hire him, because of the fear of liability following 
additional exposure. 

The more nearly we adhere to the principle of wage loss as the meas- 
ure for liability, the more logical our basis and the less difficulty we 
shall encounter in determining liability. The employee who loses 
wages because of radiation exposure, even though he is not actually 
disabled, should, in all justice, be compensated for his loss. Unneces- 
sary discrimination against employees who can safely continue work in 
a carefully controlled environment should be discouraged. These ob- 
jectives can be achieved by providing liability for wage loss because 
of discharge from employment by reason of radiation dosage. Such 
payment should not, however, operate to preclude payment of addi- 
tional compensation if and when actual disability results and causes 
additional wage loss. 

Many of our State laws permit the closing of compensation cases on 
the basis of compromise agreements or lump-sum settlements. Provi- 
sion should be made for holding open cases in which further disability 
and need for medical treatment may arise, as is true of all radiation 
cases in which some disability has developed. To permit closure of 
such cases will be to deny compensation to employees who may suffer 
great disability and may need extended treatment. 











418 - RADIATION HAZARDS 


It should be commented that, unless administration of workmen’s 
compensation provisions is accomplished by experts in their field 
muc - difficulty will be experience in intelligent and proper handling 
of claims. There are still some States which struggle with court 
administration of compensation acts. Because of the need for con- 
tinuous study and application of energy in a highly specialized field, 
it is obvious that court administration can result only in the un- 
desirable elements which compensation acts were designed to elim- 
inate—speed, certainly, security of payment, and a minimum of ex- 
pense to parties. 

Medical benefits and supervision of medical care: Only 25 out of 54 
jurisdictions provide complete protection in the way of medical treat- 
ment. Twenty-nine jurisdictions limit treatment either in amount or 
period of time. With the cost of medical treatment constantly rising 
and with specialized treatment becoming necessary in many cases, 

monetary compensation alone would not, in many cases, even pay for 
necessary treatment. In some cases, although full medical treatment. 
is provided for accidental injury, it is limited for occupational dis- 
ease. Less than one-half of the acts provide rehabilitation service 
contemplated to fit the injured worker to earn wage consistent with 
his restored ability. 

It is obvious that, in a new medical field, such as that related to 
radiation exposure, highly specialized and long-continued treatment 
may be required. Recent developments indic ate encour aging progress 
in the result of some forms of treatment for certain types of radiation 
effects. 

I read in the newspaper just the other day of a new treatment in 
France wihch was reported as being very effective in reducing the 
radiation. I think it had something to do with the treatment of bone 
marrow. Undoubtedly, medical science will evolve effective methods 
of treating some of these conditions. 

As the general practitioner usually has not become well enough in- 
formed to treat some of these conditions, he stands in need of advice 
and assistance in order to achieve optimum results. Knowledge of 
new and better methods of treatment will constantly be acquired. To 
insure’the best. of treatment there is need for supervision by the ad- 
ministrative agency, with cooperation and advice of medical experts, 
to the end that the best possible end result may be attained. In most 
jurisdictions the employer chooses the physician who is to treat the 
employee; in some jurisdictions there is limited or free choice by the 
employee. In either case the administrator should have the final 
word as to the nature and extent of treatment to be provided. 

Statutes of limitations: It is not enough to provide adequate com- 
pensation benefits, unless machinery is provided for the procuring of 
benefits with speed and certainty. If radiation cases are to be prop- 
erly compensated, there must be provision for removal of technical 
and procedural bars which may operate to exclude meritorious cases 
in which symptoms of disease and disability may occur long after 
initial or final exposure to hazardous agents, as in radiation deel. 

Statutes of limitations are time-honored devices for bringing mat- 
ters to conclusion, and so are known as statutes of repose. They serve 
a useful purpose in workman’s compensation cases. In cases of disease 
they often operate to deny remedy to employees who, through no 
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fault of their own, have not been able to file claim within a required 
limited period. 

Many States bar claim unless notice of injury is given within 30 
days after injurious exposure has ceased, or after disability has first 
resulted. Although the employee may have symptoms, or even actual 
disability, he may not learn for a long time that his condition was 
caused by work exposure. 

The same is true as to the filing of claim. An employee obviously 
cannot file his claim until he learns that he can show that his injury 
has resulted from industrial exposure. 

Eighteen State laws bar compensation claims where disability oc- 
curs more than 1 to 5 years after exposure. Some specify time bars 
which run from a date of disability or from the time the worker first 
discovered symptoms of disease, and some few from the time when 
he reasonably should have known not only the nature of his disease but 
its relation to employment. 

If cases of radiation are to be protected these statutes must be writ- 
ten so that claim may be filed within a reasonable period after dis- 
ability (or the necessity for treatment) has transpired, and addi- 
tionally not until after the employee knows, or should know, the 
nature of his disease and its relation to employment. If all cases are 
to be protected, there can be no limit other than this for the filing of 
claim. 

Proof of causal relationship: Proof of causal relationship between 
hazardous exposures and slowly developing disease is usually much 
more difficult than is proof of accidental injury, which is fixed as to 
time, place and circumstance, and usually known both to employer 
and employee. Proof of occupational disease involves the question 
of ability of certain exposure to cause certain disease, and also the 
existence of length of exposure and quality and quantity needed to 
result in disease. 

Our experience in the subjects of silicosis and loss of hearing will be 
of infinite benefit in considerations of proof in cases rising from radia- 
tion, These conditions result from long continued, repeated, compara- 
tively small exposures to dust and to noise. The content of these 
elements in the work environment can be measured. It can be deter- 
mined whether the exposure has been sufficient to result in damage to 
the worker. The dosage which the worker has acquired can also be 
measured. So with radiant energy. Techniques have been perfected 
which accomplish these measurements. In order to establish satis- 
factory proof, we need good histories of previous exposures. We need 
examinations of employees upon hiring and during employment. We 
need monitoring both of radiation in the working environment and in 
the body of the worker. We need to know whether a worker has 
acquired sufficient dosage so that further radiation may cause trouble, 
and so that we may remove him from employment which is within the 
zone of danger for him. The requirements for safety are also those 
which will give us a fair indication of the validity of claims, when 
presented. 

Our task should be much more simple and satisfactory than in the 
case of many diseases and conditions where there has been previous 


exposure, but where measurements have not been made and records are 
not available. 
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To enable satisfactory decisions on claims, postulates, or landmarks 
should be established as to permissible and damaging exposures, so that 
we may know the point of danger from accumulations of exposures. 
These should be set up by authoritative pronouncements after study 
by medical and other experts, and should be revised, from time to time, 
as hew experience is acquired and new knowledge gained. Central 
records should be maintained so that lifetime histories of exposure may 
always be available in case of claims. 

It may well be that presumptions should be established that, given 
a disease whose cause can be ascribed to radiation, and given exposure 
sufficient to cause the disease, it will be presumed that the disease came 
because of employment. Conversely, a presumption against causation 
could be invoked where exposure was shown to be within established 
“safe” limits. 

Coupled with availability of the latest and most valid information, 
these practices could help to avoid much of the litigation which has 
developed in the workmen’s compensation field. Long, expensive 
investigations and hearings, with appeals to courts, could be avoided, 
and the prime purposes of workmen's compensation more nearly 
attained. 

There must be the best of cooperation between medical and compen- 
sation authorities and administrators so that, in cases of doubt, the 
best and most reliable testimony can be produced. Administrators 
should always have recourse to independent medical examination and 
testimony to assist them in arriving at their decisions. 

In conclusion, present laws are inadequate in providing coverage 
and procedure insuring payment of compensation benefits for radia- 
tion injuries due to continued exposure. If State acts are to provide 
satisfactory coverage, legislation in many of them will be needed. 
Medical benefits are inadequate under the laws of many States. These 
benefits should include rehabilitation services and provisions for 
retraining for suitable work. More satisfactory proc otc should be 
established to eliminate litigation and to assure prompt, certain pay- 
ment of compensation to injured workers without cost to them. 

Representative Price. Thank you very much, Mr. Nelson. You 
suggest limiting benefits to wage loss and compensation to the em- 
ployee and his existing dependents. What is your reasoning there? 
Is that based on problems of administering the law ? 

Mr. Netson. I beg your pardon. Where is that, I spoke of cases of 
silicosis where we had acute exposure, but I did not refer to radiation 
disease in that respect. 

Representative Price. It is on the bottom of page 4 of your pre- 
pared statement. 

If we adhere to the concept of wage loss as a basis for payment of compensa- 
tion and restrict compensation to the employee and his existing dependents we 
are probably on safe ground. 

Mr. Netson. Yes. I was thinking of the genetic effects that might 
come generations from now that we probably can’t take care of, or the 
shortening of life which may be a very ambiguous sort of thing to deal 
with, and almost impossible to take care of. 

Representative Prick. How many States have court administration 
of workmen’s compensation ? 

Mr. Netson. There are five States that have court administration. 
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Representative Price. How does the operation of the law differ un- 
der court administration than other types of administration ? 

Mr. Netson. Usually there is no reporting of injury at all. The 
court merely waits for the parties to come in before it, as any court 
does, and make their claims. The administrative agency does not have 
the possibility of picking up the claim and assisting the injured, and 
also of carrying on the statistical process which is so very valid and 
so very essential in workmen’s compensation in order to enable the 
administrator to study and become expert and to do the right thing 
by the parties, both employer and employee. 

Representative Price. In your concluding paragraph you talk about 
the inadequacy of many of the State compensation laws. You sug- 
gested that many of the States need legislation to correct some of the 
inadequacies and other points that you brought out in your testimony. 
You directed your remarks to the State phase of the workmen’s com- 
pensation. Is there any area in this field that you think the Congress 
should direct its attention to? 

Mr. Nexson. I don’t think so. I am somewhat acquainted with the 
Federal Employees Compensation Act which was one of the most 
liberal of all of our compensation acts, I believe. Do you mean that 
the Federal Government might take over and supply supplemental 
benefits, for instance ? 

Representative Price. I was wondering whether you have any think- 
ing what Congress might do in this field. ~ 

Mr. Netson. There are many things that Congress might do, and 
one of them would be to refuse licenses, as has been suggested, unless 
proper and adequate compensation benefits are paid ina State. There 
simply would not be any Coane issued to those employers in the State 
and subject to the laws of the States where adequate benefits are not 
pee hat would be a rather drastic remedy, I think, although I 
lieve that has been suggested. 

Representative Price. Do you think Congress could do anything 
about establishing standards? 

Mr. Netson. I think so. It seems to me that we should have central 
standards, and we should have them by the very best of authority. We 
should not be duplicating and falling down in many of the States on 
our standards. f think the Bureau of Labor Standards, for example, 
should take the lead in this field and also the Atomic Energy. They 
should get toegther and at least have persuasive standards and for 
those States which do not live up to those standards at all, there is the 
question of whether or not licenses should be issued. 

Representative Price. Are there any questions? 

Representative Barres. Mr. Nelson, how many States might have 
atomic energy commissions at the State level, or committees, or State 
organizations that work on these problems? 

Mr. Newson. I really don’t know. I think you would have to get 
that from the Department of Labor. 

Representative Bares. Does your own State? 

Mr. Netson. They have no special commission. 

Representative Bares. Who handles the work for your State? 

Mr. Nexison. We have an industrial commission composed of three 
commissioners who are appointed by the Governor, and they handle 
all the workmen’s compensation and the safety provisions. 
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Representative Barres. They have no background in radiation what- 
soever ? 

Mr. Netson. They have background that they have acquired since 
they came to the commission, yes. Some of them become quite skilled. 
They have personnel under them who are technically trained. 

Representatives Bares. So whatever information they get as lay- 
men, because they are not experts in the field of radiation, must come 
from the Atomic Energy Commission. 

Mr. Netson. That is right, or from their own studies if they can 
make independent studies, which is a little difficult. 

Representative Bares. That would be a little difficult for people who 
have no background in this field. 

Mr. Newson. Yes, sir. 

Representative Bares. So the Federal Government can certainly 
give asense of direction. 

Mr. Netson. Yes. I think that is very vital and very important 
that the Federal Government should lead and set up the authoritative 
standards so that the States can adopt these standards. Many of 
them, of course, do. 

Representative Bares. And continue to provide different kinds of 
information for these people. 

Mr. Netson. Yes, that is right. 

Representative Barres. Do you know of any group of employees 
who are prohibitedeby Federal statute from coming under work- 
men’s compensation laws? I know it is true in the fishing and mari- 
time industry, where they must have private insurance and are pro- 
hibited Re law from coming under workmen’s compensation. 

Mr. Nerson. You mean under Federal laws or State laws? 

Represent: itive Bares. My question was Federal laws. 

Mr. Newson. That is what I thought. I don’t believe I can answer 
that fully. There are maritime workers and railroad workers in 
interstate commerce. There may be some other exceptions. 

Representative Bares. We have been considering primarily work- 
men’s compensation, but I know in the case of the fishing industry, the 
maritime industry, they have private insurance. 

Mr. Netson. Yes. That is not workmen’s compensation. That is 
private insurance. That is true also under the Pellerel Employer's 
Liability Act for railroads, I think. There is no workmen’s compen- 
sation there. There may be insurance and there may not. 

Representative Bares. It issomething we can look into. 

Mr. Netson. Yes. 

Representative Barres. With reference to central records, do you 
believe they should be merely the repository so that they could be 
used for the purpose of claims at a later date, or do you think they 
should have.a concurrent function where someone can study these 
things and claims have been submitted, and the results of these dam- 
ages that have accrued down through the years? In other words, do 
you think these should be used just for the purpose of claims or do 
you think they should also be used for the purposes of a continuing 
study ? 

Mr. Netson. I think they should be used for a dual purpose of 

safety and continuing study and also in case of claims. We should 
know when these people are to be removed; know for example, when 
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they have reached the danger zone. Unless we have some central rec- 
ord somewhere, how will we know that, when they go from one State 
to another, and get a dosage in each State. Nobody knows when 
they have reached the danger point and should be removed from the 
exposure. From the standpoint of safety it would be very impor- 
tant. From the standpoint of study of effects of radiation, I think 
that is very important. When a po arises we should be able to 
know whether or not this employee has had enough exposure so that 
we may reasonably say that now there is a causative element between 
his exposure and his condition. 

Representative Bares. Your conclusion is that this would of nec- 
essity be a Federal center. 

Mr. Netson. If we cannot get away from State records, it would 
be better to have central State records than none. That would not 
serve the entire purpose. Therefore, I think there should be Federal 
records, if that can be accomplished. 

Representative Price. Mr. Van Zandt. 

Representative Van Zanpr. I have no questions. 

Representative Price. Thank you very much, Mr. Nelson. We will 
see you this afternoon at the seminar. 

The committee will recess now until 1:30 when we will meet again 
in the same room, and the first witness will be Mr. St. Clair. 

(Thereupon at 12:05 p.m. a recess was taken until 1:30 p.m. the 
same day.) 

AFTERNOON SESSION 


Representative Price. The committee will be in order. 

This is a continuation of public hearings being held by the Sub- 
committee on Research and Development of the Joint Committee 
on Atomic Energy on employee radiatien hazards and workmen’s 
compensation. 

This afternoon’s session will be opened with Mr. Ashley St. Clair, 
counsel, Liberty Mutual Insurance Co., as the first witness. 

Mr. St. Clair, will you come around, please ? 


STATEMENT OF ASHLEY ST. CLAIR,’ COUNSEL, LIBERTY MUTUAL 
INSURANCE CO., BOSTON, MASS. 


Mr. Sr. Cuatr. I am grateful for the opportunity of speaking to 
the committee. In the interest of time, I will omit some of my pre- 
pared statement and try to finish my remarks in about 20 minutes. 

Representative Price. Without objection, Mr. St. Clair, your full 
statement will be printed in the record and any table or charts that 
you present will ‘hs be included in the printed record. 


‘Counsel, Liberty Mutual Insurance Co., Berkeley Street, Boston, Mass. Residence, 
Needham, Mass. Born Feb. 19, 1894, in Calais, Maine, and educated in Calais Academy, 
Dartmouth College, and Northeastern University, School of Law. Member of Boston, Mass., 
and American Bar Associations, American Judicature Society, and International Associa- 
tion of Insurance Counsel. During World War I, served in France with 18th Infantry, 
Ist Division. Started with Liberty Mutual Insurance Co. in 1923 as claims adjustor; in 
home office since 1925, as examiner, chief examiner, assistant vice president, and special 
claims counsel : appointed counsel Sept. 1, 1948. Active for many years in work of Section 
of Insurance, Negligence and Compensation Law, serving a number of years as chairman 
of its workmen's compensation committee and as a member of the section council. Has 
likewise served on insurance industry committees concerned in the development of a nuclear 
energy insurance program. (Presently, counsel, Mutual Atomic Energy Liability Under- 
writers. Member, Advisory Panel appointed by Joint Committee on Atomic Energy to 
assist in the committee’s study of employee radiation hazards and workmen’s compensation. 
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Mr. Sr. Cuatr. Thank you, sir. 

My name is Ashley St. Clair. My home address is 129 Garden 
Street, Needham, Mass. I am counsel in the home office legal depart- 
ment. of Liberty Mutual Insurance Co., Boston, Mass., by whom I 
have been employed for 36 years, the last 34 years in the home office 
claims and legal departments. During most of that time my work 
has included workmen’s compensation problems—claims, medical, 
legal, underwriting, and legislative. I have had some experience with 
the problems presented i in the compensation field by occupational dis- 

sases, and by radiation injuries. 

It should be noted that I am appearing here today, not on behalf 
of my company or of any insurance organization, but at the invita- 
tion of the staff of the joint committee. 

Radiation is not a new hazard and radiation injury is not novel, 
either to insurance carriers or to administrators of workmen’s com- 
pensation laws. X-ray machines have been used by doctors and 
hospitals and by industry since the beginning of our compensation 
system. Radium and radon have been used for therapeutic purposes 
and in industry since the turn of the century. 

Radioactive ores have been mined and refined for many years. In 
short, prior to the discovery of nuclear fission by Fermi in 1942, some 
workers were exposed daily to the risk of radiation injury. Until 
1946 nuclear fission, its related operations and its products remained 
a Federal monopoly. In that year the Atomic Energy Commission 
started the distribution of radioisotopes for use in industrial processes, 
in research and in medicine. 

The Atomic Energy Act of 1954 permits the operation by private 
business, research and educational institutions of almost every kind 
of nuclear facility. As of December 31, 1958, there were about 200 
reactors in operation, in the course of construction or in the planning 
stage within the United States. 

In addition, American enterprise, with the cooperation of the 
Federal Government, is developing a substantial export business in 
nuclear reactors and nuclear fuels. To serve this fast-growing in- 
dustry an almost countrywide industrial complex has sprung up. 
It starts with the mining and refining of uranium ore and continues 
with the enrichment of ordinary uranium to produce special nuclear 
materials, the fabrication of nuclear fuel for use in reactors, the 
transportation of nuclear fuel and other radioactive substances, and 
ends, finally, with the disposal of radioactive waste from reactors and 
other nuclear facilities. 

These operations, together with the widespread use of radioiso- 
topes, expose several thousand workers every day to the risk of 
radiation injury. Further, many U.S. Government-owned nuclear 
facilities are oper: ated by contractors, some of whose employees work 
in “radiation areas” as that term is defined in Atomic Energy Com- 
mission regulations. 

All these workers in the field of nuclear energy, as well as those 
workers exposed to X-ray machines, radium, radon, particle accel- 
erators, and high energy radar must, if they suffer radiation injury, 


look to State law, and usually to a State workmen’s compensation law, 
for a remedy. 
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The purpose of this week’s discussion is to determine whether the 
workmen’s compensation laws of the several States afford an ade- 
quate remedy for radiation injury. From the discussion which fol- 
lows one should not jump to the conclusion that our State compensa- 
tion laws are, overall, grossly defective. 

A reference to schedule B, attached to this statement, will show 
that the seven States which, under their compensation laws, afford 
no remedy for radiation disease, have only 4.4 percent of the em- 
ployed persons in continental United States, that 80.6 percent of such 
employed persons work in jurisdictions which give coverage for all 
occupational diseases, and that if Texas and Oklahoma, with their 
comprehensive occupational disease schedules are included, the per- 
centage of workers with virtually complete occupational disease pro- 
tection rises to 80.6. None of the States without broad occupational 
disease protection is heavily industrialized, and hence does not have 
a gross occupational disease exposure. 

Further, the courts of some of those States, in construing the mean- 
ing of “accidental injury” or similar terms have allowed compensa- 
tion benefits on what are regarded as occupational] disease cases. To 
illustrate, Wyoming has held that silicosis, contracted by a worker 
exposed to silica dust, is an injury by accident, and, hence, compensa- 
ble under Wyoming law. The dramatic development of the nuclear 
industry, with its attendant disease hazards, should not lead us to 
discard but rather to improve our State workmen’s compensation sys- 
tem which has well served workers and employers for many years and 
which has at hand in every State organizations skilled in dealing with 
workmen’s compensation problems. 

Relatively simple amendments to the laws of most States will bring 
those laws to the desired standard. That the governments of the sev- 
eral States are alive to the problem is shown by the legislation now 
under consideration by many State legislatures. 

The objectives of a workmen’s compensation law for a modern in- 
dustrial society may be stated as follows: 

1. To secure to injured workers and the families of deceased work- 
ers the prompt payment of weekly benefits in lieu of lost wages; 

2. To provide injured workers with adequate medical and hospital 
care; 

3. To rehabilitate workers suffering serious injuries ; 

4. To promote the prevention of work injuries; 

5. To provide ennbovert at reasonable cost a means of securing the 
performance of the above obligations. 

Of these five objectives, the first three—benefits in lieu of lost wages, 
medical and hospital care, and rehabilitation—comprehend the rem- 
edy given an injured worker by a compensation law. The question of 
whether our compensation laws give an adequate remedy for every 
work injury, in view of the hazards of our industrial society, can be 
determined only by an examination of each law. 

Every one of our 49 States, as well as the new State of Hawaii, has 
a workmen’s compensation law. Every one of those laws covers acci- 
dental injury in the course of and arising out of employment, and, 
hence, includes an injury caused by a known exposure to a grossly 
excessive amount of radiation. The laws of 29 States and Hawaii 
make compensable all occupational diseases. 
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Seventeen States have a schedule of compensable occupational dis- 
eases. Of these 17 schedules, 13 include some or all forms of radiation 
injury. Only seven States (Alabama, Iowa, Maine, New Hampshire, 
Mississippi, Montana, Wyoming), therefore, do not afford any cover- 
age for a radiation disease which is not compensable as an accidental 
injury. 

In some of those 42 States whose laws cover some or all forms of 
radiation disease, a worker so injured may nevertheless have an inade- 
quate remedy or no remedy at all. 

Seventeen States (Alabama, Alaska, Arizona, Colorado, Georgia, 
Iowa, Kansas, Kentucky, Louisiana, Pennsylvania, South Carolina, 
South Dakota, Tennessee, Utah, Vermont, Virginia, and West Vir- 
ginia) limit medical benefits in occupational disease cases. Of these 
17 States, 15 limit the medical benefits payable in every compensable 
ase. The most generous of these limited benefits is not sufficient to 
pay for the skilled medical care and special,treatment necessary for a 
serious radiation injury. 

Next, a worker who has suffered a serious permanent injury or has 
received the maximum permissible lifetime dose of radiation and can- 
not return to his former job will often require vocational rehabilita- 
tion to fit him for another occupation. Only 15 States have positive 
provisions for rehabilitation in their workmen’s compensation laws. 
Only 13 States provide maintenance during vocational rehabilitation. 

Only seven workmen’s compensation laws place on the agency 
administering the law responsibility to see that every seriously injured 
worker gets such physical restoration service as he needs and voca- 
tional rehabilitation in their workmen’s compensation laws. 

Although a number of compensation carriers—private insurers and 
State funds—have aggressive, efficient rehabilitation programs, it is 
not certain that a worker who needs rehabilitation as a result of a 

radiation injury will get it. 

In most of those States whose laws make compensable some or all 
occupational diseases, the time within which claim must be filed, or, 
in other words, the statute of limitations, starts to run on the date 
of disablement from such a disease or when the injured employee 
knows or ought to know the nature of his condition and its relation 
to his employment. 

Such a provision is fair to employee and employer alike. How- 
ever, 29 States have in their laws provisions that. to be compensable, 
disablement or death from an occupational disease must occur within 
a limited time after the last exposure to conditions causing the disease 
or after termination of service for the employer against whom claim 
is made. These time limitations vary from 120 days to 6 years. 

Such a provision is not a statute of limitations, but rather a condi- 
tion which must be satisfied in order that an occupation disease claim- 
ant have a right to compensation. Because some cases of radiation 
injury will not manifest themselves until long after exposure, these 
time limitations or conditions, unless they are made inapplicable to 
radiation cases, as in New York, will operate to deny a compensation 
remedy to some workers who suffer radiation injury. The compensa- 
tion laws of 17 States where some or all occupational diseases are com- 
pensable contain no such limitation. In 14 of those States the time 
within which claim must be filed does not start to run until disable- 
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ment occurs or until the claimant knows or ought to know the nature 
of his condition and its relation to his employment. 

For an analysis of the time limitations applicable to occupational 
disease claims in the 46 States where occupational diseases are com- 
pensable, see pages 198-204, “Selected Materials on Employee Radi- 
ation Hazards and Workmen’s Compensation,” printed for use of the 
Joint Committee in connection with these hearings. 

Of those questions which have engaged the attention of lawyers 
who have studied the various legal problems which will be presented 
in claimed radiation injury cases, one of the most perplexing is that 
of proof. How will a worker who has been ex to radiation and 
is suffering from a disease probably caused by radiation ascertain the 
the amount of radiation to which he has been exposed ? 

If the worker establishes by credible evidence that he has been ex- 
»osed to a significant amount of radiation, should he be given the 

nefit of a rebuttable presumption that the disease resulted from 
such exposure? How will an employer against whom such a claim is 
made get evidence, if he believes the claim unfounded, to defend it? 

Because radiation cannot be detected by human senses, these ques- 
tions are important and must in some way be answered. 

From the foregoing discussion, it is clear that the workmen’s com- 
pensation laws of many of our States do not now give an adequate 
remedy to a worker who suffers from some forms of radiation injury. 
Moreover, the fact that radiation injury may not manifest itself until 
long after exposure and that such injury may result from repeated 
exposures over a period of time raises other questions which any work- 
men’s compensation law should answer. 

Finally, the peculiar nature of the radiation hazard requires the 
enforcement of proper safety regulations, State and Federal. 

To deal adequately with the radiation hazard and radiation injury 
problems, a workmen’s compensation law and the applicable labor 
or health laws should meet the following standards: 

1. Every injury due to exposure to radiation at work should be 
compensable. 

2. Any provision in the law that to be compensable disablement 
from an occupational disease must occur within a limited time after 
the last exposure or after cessation of employment by the employer 
against whom claim is made should not applicable to radiation 
injury. 

3. The time within which a claimant must give notice or file claim 
should not begin to run until he knows or ought to know the nature of 
his disability and its relation to his employment. 

4. Such medical, hospital, and nursing care as are necessary to cure 
or relieve the injured worker of the effects of his injury should be 
provided without limit as to time or amount. 

5. The law should contain provisions necessary to insure that a 
worker suffering a radiation injury receives (a) the skilled medical 
care and special treatment required in such cases and (b), if necessary, 
such vocational rehabilitation as will fit him for another job. 

6. The last of several successive insurers of the same employer 
should be liable for all of the compensation due from that employer 
for a radiation injury caused by repeated exposures during each of 
the successive periods of coverage. 


39806 O—59——-28 








428 RADIATION HAZARDS 


7. The last employer and his insurance carrier, in a case where it 
is established that radiation injury is due to repeated exposures in 
the service of several successive employers, should be liable for all 
the compensation due the injured worker. 

8. The applicable labor and health laws, and regulations made pur- 
suant thereto, should require every employer with a radiation hazard 
to observe proper safety precautions, to keep an accurate record of 
what employees are exposed to radiation, to preserve badges, films, and 
other chortaition necessary for the safety of his employees and for the 
orderly handling of claims for compensation on account of radiation 
injury, and to give an employee, on termination of his employment or 
on request, a record of his radiation exposure. 

Of these eight standards, the first five. comprehend the remedy 
given a worker suffering a radiation injury. Subject to some quali- 
fications discussed below, the laws of the following jurisdictions meet 
the first four requirements: California, Florida, Hawaii, Massa- 
chusetts, Michigan, Missouri, New York, Rhode Island, and Wash- 
ington. 

An amendment to the law of each of the following States making 
inapplicable to radiation injury the provision in at law that to be 
compensable disablement from an occupational disease must occur 
within a limited time after last exposure or termination of employ- 
ment will, again subject to some qualifications, satisfy the first four 
standards: Colorado, Connecticut, Delaware, Illinois, Indiana, Mary- 
land, Minnesota, Nebraska, Nevada, New Jersey, Ohio, Oregon, and 
Wisconsin. 

Of the 22 jurisdictions above listed, 14 give the compensation 
agency authority to supervise medical care, as follows : Colorado, Con- 
necticut, Delaiware, Florida, Hawaii, [linois, Indiana, Minnesota, 
Missouri, Nebraska, Nevada, Oregon, Washington, and Wisconsin. 

Of the 22 jurisdictions under discussion, the following provide 
maintenance benefits during vocational rehabilitation: Hawaii, Mas- 
sachusetts, Minnesota, Missouri, New York, Ohio, Oregon, and Wis- 
consin. 

Relatively simple amendments to the workmen’s compensation laws 
of the 22 jurisdictions above reviewed will serve to bring those laws 
to the recommended standards. In 28 States more extensive legisla- 
tion will be necessary. In addition, the nature of the radiation haz- 
ard and the peculiar characteristics of some forms of radiation injury 
make advisable the consideration of including in every workmen’s 
compensation law provisions ——— only to radiation injury in 
order to insure that a worker suffering such injury does in fact have 
an adequate remedy. These provisions will be included im the dis- 
cussion below of the measures necessary to bring all workmen’s com- 
pensation laws to the desired standard. 

In the United States today we have four forms of income protec- 
tion insurance—social security, unemployment compensation, work- 
men’s compensation, and nonoccupational disability. In the United 
States, as in most countries, there has been and is today a sharp 
distinction among these four systems. 

In general, workmen’s compensation benefits are the most gen- 
erous, and this in spite of the fact that its weekly benefit is some- 
times less than the weekly benefit given for unemployment or non- 
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occupational disability. Workmen’s compensation benefits are pay 
able for longer periods, in 23 States during continuation of total dis- 
ability, and in the remaining States for periods ranging from 300 
to 500 weeks. 

Thirty-four States and Hawaii provide unlimited medical benefits 
for work injuries, subject to certain exceptions in occupational dis- 
ease cases. The payment of overall greater benefits in workmen’s 
compensation cases rests on the sound theory that such benefits are 
in heu of wages lost because of work injury and that the cost of 
the workmen’s compensation system should be paid by employers and 
passed on to society in the price of their products and services. 

In the interest of the workers themselves, it is desirable to main- 
tain the integrity of our workmen’s compensation system and not 
to saddle it with the cost of nonoccupational injury or disease cases, 
to which all people are subject. It is therefore recommended that 
any State whose laws do not now make compensable all forms of 
radiation injury due to work exposure accomplish that result either 
by making all occupational diseases compensable or by specifically 
making compensable “radium poisoning or disability due to radio- 
active properties of substances or to roentgen rays (X-rays) or ex- 
posure to lonizing radiation,” due to exposure at work. 

A person suffering from an injury which he believes due to ex- 
posure to radiation at work faces a difficulty of proof that (1) he 
was so exposed and (2) the disease resulted from the exposure. The 
law of every State should require every employer using a radiation 
source to keep a record of the exposure of every employee exposed to 
radiation, to preserve such records, and to supply such records to an 
employee upon request. 

If such records establish that an employee has suffered a significant 
pee to radiation, and if he is suffering from a disease which 
is known can result from the kind of radiation to which he was ex- 
posed, he should be given the benefit of a rebuttable presumption that 
the disease resulted from the exposure. In the absence of records 
to establish a significant exposure, the burden should be on the claim- 
ant, if he is to have the benefit of the presumption, to present credible 
evidence that he suffered such an exposure. 

A proposed statute creating the presumption should be drafted with 
the assistance of nuclear physicists and skilled radiologists in order 
to make certain it is fair to employers and employees alike. 

The time within which an occupational disease claimant must give 
notice or file claim should not begin to run until the claimant knows, 
or, in the exercise of reasonable diligence ought to know, the nature 
of his condition and its relation to his employment. A provision 
in a workmen’s compensation law that to be compensable, disable- 
ment from an occupational disease must occur within a limited time 
after exposure or after termination of employment by the employer 
against whom claim is made, should not be applicable to radiation 
injury or disease. 

Many compensation laws contain provisions that further disability 
from a, work injury on account of which compensation benefits have 
already been paid is not compensable unless claim for such further 
disability is made within a limited time, which usually runs from the 
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last perma of compensation. It is doubtful that such provisions 
should be applicable to radiation injury. 

A person exposed to a grossly excessive amount of radiation may, 
after a period of acute illness, make an apparently complete recovery, 
only to suffer further disability ptr years later. Such further 
disability, if the result of the original exposure, should be compensable. 

Some compensation laws provide that compensation is payable in 
an occupational disease case only if disability therefrom is total. Such 
a provision may work an injustice in some radiation i injury cases. To 
illustrate, a worker who has received the maximum permissible life- 
time dose of radiation can no longer work in a radiation area and will 
have to be transferred to work which carries no radiation exposure. 
He has no demonstrable injury, but he has, in fact, been injured. 

If he gets lower wages on his new job, he should draw partial 
disability compensation. It seems fair that if he suffers no wage loss, 
he should get no compensation, inasmuch as he retains his right to 
compensation, under the recommended provisions, if thereafter disa- 
bility results from such exposure. 

The medical and hospital care required in a case of serious radiation 
injury is expensive and long drawn out. This is true in a case of acute 
illness immediately following a grossly excessive exposure, as well as in 
a case of cancer or leukemia developin long after exposure. 

Hence, a compensation law should not limit, either by time or amount, 
the medical benefits to be provided in a radiation injury case. Further, 
any serious radiation injury requires skilled medical care and special 
treatment not available in every hospital. It follows that a com- 
pensation law should contain provisions designed to insure that a 
seriously injured worker gets the medical and hospital care he requires. 

A simple provision that “the head of the workmen’s compensation 
agency shall have the authority to determine the necessity, character, 

and sufficiency of any medical or medical rehabilitation aid furnished 
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or to be furnished and shall have authority to order a change of 
physician, hospital, or rehabilitation aid when in his judgment such 
change is necessary or desirable” will not accomplish the desired re- 
sult, and in particular will not by itself accomplish the objective sought. 

Physicians and surgeons, as professional men, are rightly jealous of 
their reputations and of their relationships with their patients. They 
will resist supervision of their treatment of their patients by the 
in kmen’s compensation agency, even if that supervision be exercised 
by physicians employed on the staff of the compensation agency. 

However, most reputable doctors would welcome the advice of an 
impartial medical specialist in their treatment of cases of serious in- 
jury. In other words, the compensation agency should exercise its 
authority to supervise medical care through panels of impartial med- 
ical specialists selected by the doctors themselves through their med- 
ical societies and approved by the compensation agency. 

With such an organization, the compensation agency can bring 
about, with respect to any injured worker, any change in treatment, 
in hospitals, or in physicians recommended by an impartial specialist. 

As a matter of fact, under such a system it would be necessary only 
rarely for the agency to take formal action because in almost every 
case the attending physician and the impartial specialist would, after 
oomanibadiiale agree on the treatment necessary. The foregoing recom- 
mendations are in accord with the stated positions of the American 
Medical Association and the American College of Surgeons. 

Submitted with this statement are two copies of each of the follow- 
ing: 

“Medical Relations in Workmen’s Compensation” (Adopted by 
House of Delegates, American Medical Association, December 
1955). 

“Operating Principles for a Modern Workmen’s C ompensation 
System” (Approved by the Board of Regents, American College 
of Surgeons, November 14, 1954). 

(The material referred to follows:) 
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MEDICAL RELATIONS IN WORKMEN’S 
COMPENSATION 


A Guide for the Evaluation and Implementation of a 
Progressive Program by the Medical Profession 


(Adopted by House of Delegates, December, 1955) 


FOREWORD 


Since its inception the Council on Industrial Health has main- 
tained an active interest in workmen’s compensation. In recent years 
a series of studies has made it clear that there is widespread dissatis- 
faction with current policies, programs and procedures. Those 
studies with special emphasis on medical aspects strongly suggest 
that present-day laws have not kept pace with advances in profes- 
sional skill, technical knowledge and with substantial alterations in 
the political and socio-economic milieu. Official actions by the House 
of Delegates of the American Medical Association, requests for 
assistance from state medical societies, and information developed 
through the Council’s own investigations have demonstrated a need 
for a guide by which physicians, individually and as organizations, 
can reassess their proper role in this important sphere of medical 
service. 


In formulating these guides, thoughtful consideration has been 
given to the views of recognized authorities and to representatives of 
many agencies whose interests are closely identified with workmen’s 
compensation. Of special value was the session on workmen’s com- 
pensation at the Fifteenth Annual Congress on Industrial Health in 
January, 1955. At that time statements on the essentials and goals 
of a modern program were presented by spokesmen for labor, in- 
dustry, law, medicine and administrative bodies. The Council on 
Industrial Health acknowledges with sincere appreciation assistance 
and encouragement received from these sources. 


The preparation of this report has been the work of the Council’s 
Committee on Workmen’s Compensation and Rehabilitation made 
up of the following members: Drs. Henry H. Kessler, chairman, 
Newark, N. J.; Lloyd E. Hamlin, Chicago; Rutherford T. Johnstone, 
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Los Angeles; E. S. Jones, Hammond, Ind.; and O. A. Sander, Mil- 
waukee. Special thanks are due to Earl D. Cheit, St. Louis; Bernard 
Hirsh, Law Department, Chicago; James J. Reid, Columbia, S. C.; 
and Herman M. Somers, Haverford, Pa.; consultants who partici- 
pated actively in the various stages of investigation and preparation. 


THE MEDICAL PROFESSION’S INTEREST 
IN WORKMEN’S COMPENSATION 


The workmen’s compensation program in the United States was 
adopted primarily to meet certain needs of employees or their sur- 
vivors resulting from disability or death of an employee arising out 
of and in the course of employment. In general, the program sought 
to remedy inadequacies stemming from common law and employers’ 
liability statutes by providing laws based upon the principle of in- 
sured liability without regard to fault on the part of either employee 
or employer. Of primary concern was the provision of cash pay- 
ments to replace a portion of wages lost by disabled employees. Little 
or no consideration was given to the provision of medical care for 
occupational disabilities. Under the federal, state and territorial laws 
enacted between 1911 and 1948, the major emphasis of the various 
systems and their administration has continued to be on monetary 
satisfaction of liability, with insufficient attention given to the reha- 
bilitation of the occupationally disabled. 


Substantial progress has been made in the extension of medical 
care, the application of improved clinical techniques and other 
aspects of the rehabilitation process, including vocational training 
and selective placement of the disabled in kinds of work suited to 
physical and emotional capacity. It is a matter of great and growing 
concern that a considerable gap exists between potential services to 
the occupationally disabled and what is actually available to them. 


In any event, many physicians have been deterred from wide- 
spread and active participation in workmen’s compensation affairs. 
They are largely unaware of the significance of medical and economic 
policies under these laws and the undesirable and often harmful 
effects of existing systems. Whatever the causes, this attitude has 
been short-sighted and unwise to the end that not only workinen’s 
compensation laws but other similar laws in related fields of social 
security are and have been formulated largely without medical con- 
sultation or any clear identification of medicine’s primary interest. 
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The predominance which economic considerations have come to 
occupy in both the professional and administrative aspects of work- 
men’s compensation is a natural consequence. These same considera- 
tions have led to a concentration of professional services and re- 
sponsibility in a few and not always the best hands. The Council’s 
studies and others call attention to the need for critical appraisal of 
medicine’s past record of performance and its present opportunities 
for the implementation of new and creative concepts. (1) 


The Council on Industrial Health is convinced through its con- 
sideration of the findings in this report that physicians have a duty 
and responsibility, both as members of professional organizations and 
as citizens in an industrial society, to improve the lot of the occu- 
pationally disabled. The several recommendations contained herein 
are presented with that purpose in mind. — 


GOALS OF WORKMEN’S COMPENSATION 
The basic goals of workmen’s compensation today are: 
1. Rehabilitation of the occupationally disabled; 


2. Assured, prompt and adequate indemnity for the occupation- 
ally disabled or their survivors; 


3. Minimal cost to employers and society commensurate with 
the above provisions. 


IMPLEMENTATION OF THESE GOALS 


The essential elements in the implementation of these goals from 
the medical point of view are described in the following sections of 
this report. Actually, sustained cooperative effort by all individuals 
and groups concerned with the welfare of the occupationally dis- 
abled are essential to success. 


REHABILITATION OF THE OCCUPATIONALLY 
DISABLED 


Rehabilitation implies the effective use of all disciplines and 
skills dedicated to the conquest of disability. Aside from great bene- 
fit to the disabled, their families and to society, current experience 
has amply demonstrated that the provision of rehabilitation services 
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results in substantial savings in both medical and indemnity costs, 
just as the development of medical care provisions has resulted in 
savings in indemnity payments. 


The establishment of workable rehabilitation programs calls for 
specific statutory provision; planned and improved cooperation from 
the medical profession; and intelligent, forceful administrative super- 
vision. 


1. Statutory Provision. Periodically, workmen’s compensation 
legislation and rulings come up for review. To implement a proper 
rehabilitation program the medical profession should seek adoption 
of statutory provisions that recognize these points: 


(a) Rehabilitation of the occupationally disabled is the intent 
and responsibility of the compensation system and the legal right of 
the employee. 


(b) The disabled employee is entitled to all services, appliances 
and supplies required by the nature of his disability or the process 
of his recovery and that will promote his restoration to or his con- 
tinuance in employment. Services include medical, surgical, dental, 
hospital, and nursing attendance and treatment, as well as the train- 
ing necessary to rehabilitation. Appliances and supplies include 
medicines; medical, surgical and dental supplies; crutches; artificial 
members; and apparatus. Services, appliances and supplies are to 
be paid for by the employer under the supervision of competent pro- 
fessionals responsible to the administrative agency. 


(c) In the absence of stipulated agreements, professional fees 
should approximate those that would be charged the employee as a 
private patient for similar services. 


(d) Disabled employees should have the right to accept phy- 
sicians’ services provided by employers, or to select another attend- 
ing physician from a register of all other physicians in the community 
willing and qualified to perform the essential services. (2) 


(e) Vocational counseling, training, transitional employment 
and placement services require prompt analysis of problems, efficient 
screening, and referral and follow-up techniques to assure proper 
training and results. Effective supervision of these services in public 
or private facilities requires prompt reporting of occupational dis- 
abilities to the administrative agency. 
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(f{) When necessary administrative procedures for such a system 
of rehabilitation of the occupationally disabled do not exist, or 
when adequate facilities are not readily available, steps should be 
taken to provide them. 


2. Planned Cooperation from the Medical Profession. Successful 
operation of a workmen’s compensation system depends increasingly 
upon the medical profession. Although the administrative agency 
has the ultimate responsibility by law, medical care is the core of the 
system and physicians play a major role. 


Every year hundreds of thousands of the occupationally dis- 
abled depend upon physicians for care and guidance from the be- 
ginning of disability until they return to gainful employment and 
even beyond. Physicians are also responsible indirectly for the pay- 
ment of a substantial portion of their patients’ income during dis- 
ability. Compensation payments amounting to many millions of 
dollars annually are based upon reports and, in disputed cases, upon 
testimony provided by physicians. 


The medical profession in each workmen’s compensation juris- 
diction can best fulfill its responsibilities by providing a broadly 
representative committee to advise the administrative agency on 
medical policies and practices and to assist in the operation of the 
system in the following ways: (2) 


(a) The committee should prepare and submit at stated inter- 
vals to the administrative agency appropriate information for its 
use in establishing a register of physicians who are willing and com- 
petent to accept calls for services to the occupationally disabled. 
Regulations governing enrollment on the physicians’ register should 
be established by the administrative agency after consultation with 
the medical advisory committee. 


(b) It should mediate, if possible, complaints that a physician 
has neglected or refused to furnish reasonably necessary reports in 
accordance with general orders of the administrative agency. 


(c) It should mediate, if possible, complaints of unreasonable 
interference with matters properly within the discretion and control 
of the attending physician. 


(d) It should mediate, if possible, differences that may arise 
relative to remuneration. 
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(e) Claims of violation of medical ethics should be reviewed 
and relevant facts referred to the appropriate agency. 


(f) Complaints should be heard about the competency of those 
serving on the physicians’ register and recommendations made to 
the administrative agency concerning the removal of names there- 
from, if complaints are justified. 


If the advisory committee is unable to function promptly, the 
administrative agency should take appropriate action within the 
powers vested in it by law. 


The medical profession should join with the administrative 
agency in sponsoring educational programs for all concerned on 
clinical and administrative problems in the compensation system. 
Other joint activities should include the development of proper medi- 
cal report forms, desirable legislation to improve the workmen’s 
compensation system and its administration, and handbooks for 
physicians. 


3. Role of Individual Physician. The primary obligation of the 
individual physician is to see that his patient is restored as nearly as 
possible to the economic and personal effectiveness which he pos- 
sessed before he was disabled. This requires not only competent 
and impartial medical care but also that the physician use or recom- 
mend the use of other technical skills and resources available, 
whether in the community or not. 


Physicians who wish to receive calls for service to the occupa- 
tionally disabled should be prepared to assume duties and obliga- 
tions which are not encountered in private practice. The best inter- 
ests of the disabled patient will be served in the following ways: 


(a) Concise, accurate information and reports descriptive of 
the disability should be furnished promptly and to the same extent 
to the patient or his dependents, the employer, the workmen’s com- 
pensation insurance carrier and the administrative agency. 


(b) Testimony should be given before the administrative agency 
upon reasonable notice. The physician’s testimony must adhere to 
reasonable scientific deductions regarding the injury, disease, or pos- 


sible sequelae to the end that every deserving claim receives just 
consideration. 


(c) Consultation should be requested in case of serious illness, 
especially in doubtful or difficult conditions, and agreement given 
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for consultation with mutually acceptable physicians when re- 
quested by one of the interested parties. Effective rehabilitation goes 
beyond accurate diagnosis and expert treatment. Although the at- 
tending physician should remain in charge, he must embrace the 
modern concept of teamwork in the rehabilitation process. Phy- 
sicians should not only cooperate with each other but also collabo- 
rate with the whole team of paramedical workers to assure maxi- 
mum rehabilitation. 


(d) Determination should be made by scientific methods and 
upon the basis of objective measurable factors of the permanent 
anatomic or functional impairment of a specific member or of his 
patient as a whole as compared to normal. From the medical stand- 
point, permanent anatomic or functional impairments cannot vary 
because of geographic locations or circumstances under which they 
were incurred. Therefore, the physician should determine the per- 
centage of permanent impairment without regard to age, sex, occu- 
pation or real, presumed or potential wage loss. The application 
of these and all other factors provided by law to the percentage of 
permanent impairment established by the physician is the responsi- 
bility of the administrative agency in determining the indemnity 
award. In general, physicians are no more qualified by experience 
or training to evaluate such factors than any other disinterested 
individual. 


4. Administrative Supervision. Rehabilitation of the occupa- 
tionally disabled requires a competent administrative agency with 
full statutory authority and responsibility. 


The administrative agency must have more than adjudication 
and appeals functions; it must have an affirmative duty to see that 
the intent of the law is carried out. It may delegate functions, but it 
cannot abdicate responsibility. Proper discharge of this trust re- 
quires adequate resources in terms of qualified, permanent, pro- 
fessional personnel and proper facilities. 


Duties should include supervision of the rehabilitation process 
and indemnity payments for permanent disability during and fol- 
lowing the maximum rehabilitation of the disabled employee. 


To assist in the administration of the law, the agency should 
seek the advice and active cooperation of appropriate professional, 
private and public organizations. 





a ee ee 


CT SS wes sc lh HOlCUrCUmK 








ce 
ted 


pa- 
ith 


ion 
hat 
it it 


rO- 


cess 
fol- 


yuld 
nal, 


RADIATION HAZARDS 441 


The administrative agency should have a medical director, ap- 
proved by the medical profession, and a qualified vocational coun- 
selor. As staff officers, they should be in charge of the administra- 
tion of appropriate provisions related to the rehabilitation of the 
occupationally disabled and should participate in such policy-mak- 
ing deliberations of the agency. They should have the full support 
of their superiors and constantly strive to provide leadership and 
promote effective professional relations in their fields through the 
maintenance of approved professional standards and practices. 


INDEMNITY 


The physician’s interest involves recognition that the amount 
and method of indemnification have a direct and important bearing 
on an effective rehabilitation regime. While over-generous indem- 
nity can dull the will for rehabilitation, inadequate indemnity 
requirements can destroy an employer’s incentive to support reha- 
bilitation by providing him with an easier or cheaper alterna- 
tive. More important, inadequate indemnity can lower patient 
morale or force return to gainful employment in advance of clear- 
cut medical indications. 


In view of these relationships, it is consistent for the medical 
profession to support methods of indemnification which contribute 
to, rather than obstruct, rehabilitation procedures. Certain factors 
merit consideration: 


1. Inadequate cash indemnity encourages “lump-summing” 
of payments, which tends to interfere with rehabilitation motiva- 
tions. The practice should, therefore, be limited to instances where 
dependable evidence supports the contention that such a payment 
would contribute to the over-all rehabilitation of the employee. 
Problems of paying for legal, medical and other services should 
not influence the determination of whether a lump sum should 
be allowed. 


2. Workmen’s compensation is not a relief program. It is the 
proper intent of the program that a disabled employee and his 
family should not suffer a serious reduction in normal living stand- 
ards during the rehabilitation period. This requires that the benefit 
level be maintained at an adequate percentage of usual wage and 
include reasonable personal expenses incurred by the employee 
in the course of the rehabilitation process. 
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3. Effective rehabilitation can drastically reduce the number 
of permanently disabled employees which now constitutes the 
heaviest burden on workmen’s compensation systems. Physicians 
interested in a rehabilitation program acceptable to permanently 
disabled employees recognize that attempts to relate indemnity 
payments solely to loss of earnings is impractical and unscientific. 
While it is not the purpose of workmen’s compensation to indemnify 
all individual consequences of a disability, such as pain, suffering 
and humiliation, the employee’s right to personal effectiveness is 
not confined to employment or a limited period of time. Personal 
motivation to maximum rehabilitation can be hindered by com- 
plete deprivation of indemnity for permanent anatomic or func- 
tional impairment, whether it be a member or an organ of the 
body. Therefore, indemnity for permanent disability should be 
related to the employee’s permanent impairment of earning ca- 
pacity—in effect the anatomic and functional handicap incurred 
in working for a given employer. Maximum rehabilitation should 
be encouraged, and to this end the award for permanent disability 
should be based upon the effect of such a handicap on the earning 
capacity of the average employee so as not to penalize a disabled 
employee for exercising individual initiative. 


4. The administrative agency should have continuing jurisdic- 
tion of these cases and indemnity payments should be subject to 
review whenever evidence is clear that the original evaluation of 
permanent impairment of earning capacity was in error. 


5. Various methods of compensating employees with pre- 
existing permanent impairments have been devised. Most com- 
monly the impairments must involve loss of a member that, com- 
bined with a subsequent injury, results in permanent total disability. 
In these cases liability is apportioned generally between the em- 
ployer at the time of subsequent injury and a state fund established 
for this purpose. In recent years increasing consideration has been 
given to cases where the preexisting condition is an organic dis- 
ease that, combined with a subsequent injury, results in increased 
or total permanent disability. While the medical complexities alone 
of this problem are apparent, intensive study is currently being 
given to the equitable resolution of the whole problem when: 


(a) Further decrease in earning capacity or death of these 
employees can be clearly established on the basis of responsible 
scientific knowledge to be casually related to their employment; and 


(b) Such casual relationship cannot be so established. 
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CONCLUSION 


The Council on Industrial Health wishes to emphasize again 
the importance of participation by physicians, individually and 
collectively, in a critical appraisal of medicine’s past performance 
and its present opportunities for the implementation of new and 
creative concepts in workmen’s compensation. Requests for addi- 
tional information and assistance should be addressed to The 
Council on Industrial Health, American Medical Association, 535 
North Dearborn Street, Chicago 10, Illinois. 
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sation in Illinois, Monmouth, Ill. Illinois State Medical Society, Committee on Indus- 
trial Health, 1953. 


2. Physicians and the Workmen’s Compensation Act, Wisconsin M. J. 54:77 (Jan.) 
1955; Agreement on Panel Practice, ibid 54:84 (Jan.) 1955. 
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AMERICAN COLLEGE OF SURGEONS 
OPERATING PRINCIPLES FOR A MODERN WORKMEN'S COMPENSATION SYSTEM 


Presented by Dr. Alexander P. Aitken, Brookline, Mass., as chairman of the 
Committee on Trauma’s Subcommittee on Industrial Relations, the operating 
principles outlined herewith were approved by the board of regents at their 
November 14, 1954 meeting in Atlantie City, N.J. The text is as follows: 

I. Before the Principles for Rehabilitation of the Injured Worker [| BULLETIN, 
July-August, 1952] as established by the Subcommittee on Industrial Rela- 
tions of the American College of Surgeons can be attained, a critical review 
of the current practices in workmen's compensation, medical care, and medical 
and vocational rehabilitation is required. 

II. Since rehabilitation of the injured worker and his return to gainful em- 
ployment is one of the basic concepts of workmen’s compensation, changes in 
the attitude, laws and administration of this system are essential. 

A. It must become the duty of the compensation agencies to supervise the 
medical care of workmen's compensation cases with the view— 

1. To determine the accuracy of the medical diagnosis. 

2. To see that competent and continuous medical care is provided as long 
as medically indicated. 

3. To see that adequate medical and vocational rehabilitation is provided 
when indicated. 

4. To make sure that an injured worker has obtained the maximum 
recovery possible before making any final financial determination of perma- 
nent disability. 

B. To assist the compensation agencies in the performance of these duties, 
panels of impartial medically qualified experts should be established within 
the compensation systems. These panels should be utilized in the performance 
of the following functions of the agencies: 

1. Supervision of all medical care to insure the adequacy ayd continuity of 
medical care from the date of injury or disability, whether due to accident or 
occupational disease, to maximal restoration. 

(a) To review and examine when necessary all seriously injured cases at an 
early date to determine— 

(1) The need of consultant services by medical specialists. 

(2) The need of medical rehabilitation. 

(3) The disabled person’s work potential and the need for vocational 
rehabilitation. 

2. To establish standards for the provision of medical rehabilitation services 
to workmen’s compensation cases. 

3. To determine the causal relationship of injury or disease in contested 
cases and the need of additional panels of impartial medically qualified experts 
for such determination if necessary. 

C. Attainment of the basic principles can be accomplished only by changes 
in the administrative rules of procedure and/or in the compensation laws them- 
selves. Provisions must be made for— 

1. Complete and continuous medical care from the date of injury or dis- 
ability, whether due to accident or occupational disease, to maximal restora- 
tion without statutory limitation of cost or duration. 

2. Complete medical rehabilitation, referral to vocational rehabilitation 
services, and adequate financial support for such services until maximal 
restoration is achieved. Appropriate and medically prescribed return to 
work before maximal restoration is an accepted rehabilitation procedure 
and may also be carried out as on-the-job training or retraining. 

3. Adequate compensation to insure family security during the entire 
period of disability and rehabilitation. 

4. Expansion of compensation statutes to broaden second injury fund 
provisions to further encourage industry to employ physically handicapped 
workers. 

5. Coverage of all employees including those of small establishments and 
those engaged in occupations now considered as nonhazardous. 

III. The costs of the vocational rehabilitation of the disabled worker should 
be borne either by industry or the State vocational rehabilitation program or 
jointly. 

To insure the maximum efficiency in administration, the law should require 
the appointment only of experienced individuals as commissioners. These 
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positions should be career appointments at adequate salaries and not subject 
to changes in administration. 

A compensation system so constituted would restore more efficiently and 
completely far more individuals to gainful employment and would at the same 
time eliminate the present highly controversial and expensive procedures and 
in the end would be far less expensive to industry, labor, the insurance car- 
riers, and the community as a whole. 

In addition to Dr. Aitken, the Subcommittee on Industrial Relations is com- 
posed of the following members: Dr. Robert H. Kennedy, New York; Dr. Wil- 
liam L. Estes, Jr., Bethlehem, Pa.; Dr. Preston A. Wade, New York; Dr. Leonard 
T. Peterson, Washington, D.C.; Dr. Frank H. Mayfield, Cincinnati; Dr. Rufus 
H. Alldredge, New Orleans; Dr. James J. Callahan, Chicago; Dr. J. Huber Wag- 
ner, Pittsburgh; and Dr. Philip D. Wilson, New York. 

On the task force established to carry out the objectives of the foregoing sub- 
committee are Drs. Aitken, Kennedy, and Estes and the following: 

Kenneth E. Pohlman, Washington, D.C., rehabilitation director, welfare and 
retirement fund, United Mine Workers of America. 

Harry Read, Washington, D.C., executive assistant to the secretary-treasurer, 
Congress of Industrial Organizations. 

George R. Nelson, grand lodge representative, International Association of 
Machinists, American Federation of Labor. 

Stanwood L. Hanson, Boston, assistant vice president, Liberty Mutual Insur- 
ance Co. 

Richard B. Cooper, Boston, assistant vice president, American Mutual Liabil- 
ity Insurance Co. 

Seward Miller, M.D., Washington, D.C., Medical Director, Special Health Serv- 
ices, U.S. Public Health Service. 

Paul Gurske, Washington, D.C., Director, Bureau of Labor Standards, U.S. 
Department of Labor. 

Mrs. Clara Beyer, Washington, D.C., Assistant Director, Bureau of Labor 
Standards, U.S. Department of Labor. 

Bruce Greene, Washington, D.C., Assistant Director, Bureau of Labor Stand- 
ards, U.S. Department of Labor. 

Donald H. Dabelstein, Washington, D.C., Assistant Director, Office of Voca- 
tional Rehabilitation. 

This task force aided in formulating the operating principles for a modern 
workmen’s compensation system, giving its unanimous approval to the report 
made by Dr. Aitken to the regents. 

Reprints of “Operating Principles for a Modern Workmen’s Compensation 
System” may be obtained from the Department of Professional Services and 
Accreditation, American College of Surgeons, 40 East Erie Street, Chicago 11, 
Ill 


Items about the work of the Subcommittee on Industrial Relations published 
in previous issues of the Bulletin are “Principles for Rehabilitation of Injured 
Worker Established,” July-August, 1952, page 167; “Trauma Committee Blects 
New Members. Aitken Reports on Industrial Relations,” July-August 1953, 
page 154; and “College Praised by Labor Leader,” January-February 1954, 


page 63. 

The first step in the rehabilitation of a seriously injured person is to 

give him skilled medical care. The next is to convince him that some- 
day he is going back to work. This can best be accomplished by a 
trained rehabilitation counselor or nurse who should call on the in- 
jured man as soon as his condition permits. 
_ Where necessary the counselor secures the cooperation of the in- 
jured person’s spouse or other members of the family. Throughout 
the rehabilitation process the help and cooperation of the injured per- 
son’s attending physician is essential. As soon as the patient’s con- 
dition permits, physical restoration treatment should be started. 

In an amputation case, a properly designed prosthesis must be fitted 
and the patient taught to use it. Finally, if his injury precludes the 
patient from returning to his former occupation, he must, if it be 
possible, be trained for other work. Every compensation law should 
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contain provisions to make certain these procedures are carried out 
as soon as is consistent with the welfare of the patient. 

Every law should provide maintenance during vocational re- 
habilitation. Necessarily it must be the compensation agency’s re- 
sponsibility to see that the law is carried out. That authority should 
be exercised by use of the panels of impartial physicians mentioned 
above and through experts in physical and vocational rehabilitation. 

One of the most difficult problems facing a compensation admin- 
istrator in deciding a case of disease resulting from repeated exposure 
over a long period of time is the proration of liability among suc- 
cessive insurance carriers of the same employers or among successive 
employers of the injured claimant. The investigation and litigation 
of such cases is long and expensive. 

For that reason the private workmen’s compensation carriers, 
through the cooperation of the National Council on Compensation 
Insurance and other workmen’s compensation insurance rating bu- 
reaus, included in the new standard provisions Workmen’s Compen- 
sation and Employers’ Liability Policy, put into use in 1954, a pro- 
vision that as among several successive insurers of the same employer, 
the insurance carrier on the risk on the last day of the last injurious 
exposure to conditions causing a disease is liable for all of the com- 
pensation due the claimant from that employer. 

This provision, in force only 414 years, has worked very well and 
over the years will serve to reduce the cost of processing occupational 
disease claims. Each of our compensation laws should provide that 
the last of several successive capture of a claimant suffering from 
an occupational disease caused by an injurious exposure in each such 
employment be solely liable for all of the compensation due the 
claimant. Several occupational disease laws contain such a provision, 
subject to the qualification that in cases of silicosis or asbestosis an 
exposure of less than 60 days shall not be deemed a last exposure. 

A comparable provision is necessary for radiation cases. In a num- 
ber of States, however, proration between employers is provided by 
law. Once again, the cost of investigating and litigating such cases 
is excessive. To make the last employer solely liable for all of the 
compensation benefits due the claimant would save time of compen- 
sation administrators and would save time and expense for employers 
and their insurance carriers. 

Probably the most important task facing us in the atomic age is 
to make certain that every precaution necessary to prevent radiation 
injury to the public and to workers exposed to feniinticn sources is 
taken. The Atomic Energy Commission promulgated its safety regu- 
lations, effective January 16, 1957. 

The standards so established agree substantially with those recom- 
mended by the National Committee on Radiation Protection and 
pie the model regulations suggested by that committee and 
adopted by some States. It must be noted, however, that the Atomic 
Energy Commission regulations apply only to persons who are licensed 
by the Commission to receive, possess, use, or transport nuclear mate- 
rials and do not apply to persons using radium or radon, X-ray 
machines, particle accelerators or radar, each of which carries a sub- 
stantial radiation hazard. 
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Further, the Commission regulations do not apply to the mining, 
refining, or milling of radioactive ores. It follows that although the 
Atomic Ener gy Commission by its safety regulations has preempted 
the field with respect to its licensees, State regulation of radiation 
sources is vitally necessary. Every State should adopt a radiation 
safety code, preferably the model regulations recommended by the 
National C ommittee on Radiation Protection. 

Not only is it desirable that safety regulations be uniform from 
State to State, but, because the National Committee on Radiation 
Protection is continuing its studies of how to limit and control radia- 
tion hazards and will publish from time to time amendments and 
additions to its model regulations, each State which adopts such regu- 
lations can, with little expense, keep abreast of developments in this 
fast-expanding field. 

Safety regulations, however adequate, are useless unless enforced 
by civil authority and observed by those persons and organizations 
making use of nuclear energy. At this point a State wishing to con- 
trol radiation hazards within its borders faces several difficult prob- 
lems. If those hazards are substantial, effective control will require 
a number of trained personnel. 

Most of the radiation hazard in the State may be created by Atomic 
Energy Commission licensees or contractors who are subject to Com- 
mission regulations. That fact need not deprive a State of a signifi- 

cant role in controlling radiation hazards. With respect to Atomic 
Gennes Commission lic ensees, however, the State must be willing to 
act as an agent of the Federal Government and to assume responsi- 
bility for enforcement of Atomic Energy Commission regulations. 

Every State has one or more agencies which inspect working con- 
ditions in industrial plants, the discharge or disposal of industrial 
wastes, and other hazards affecting the health and safety of its 
citizens. 

Such a State agency, if it has a sufficient number of personnel 
trained in radiation hazards, can, by appropriate agreement with the 
the Atomic Energy Commission, undertake the enforcement within 
that State of Commission regulations with respect to all or a part of 
Commission licensees in the State. 

This procedure is authorized by the 1954 act. (Atomic Energy 
Act of 1954, sec. 161(f), 68 Stat. 948, 42 USCA. Sec. 2201(f), supp. 
1954, providing that the Commission may: “* * * with the consent 
of the agency concerned utilize or employ the services * * * of any 
Government agency or any State or local government, or voluntary or 
uncompensated personnel, to perform such functions on its behalf as 
may appear desirable.” ) 

That the Commission intends to use to the full the authority given 
it by this provision, and even to expand further the role of the States 
in enforcing the safety standards set by Commission regulations, was 
made clear by Mr. Harold L. Price, Director, Division of Licensing 
and Regulation, Atomic Energy C ommission, in a paper given March 
26, 1958, before the President’s Conference on Industrial Safety. 

Full cooperation in this area between the Atomic Energy Commis- 
sion and the States will eliminate unnecessary duplication of effort, 
save money, relieve Atomic Energy Commission officials and inspec- 
tors for work in other areas and come close to achieving throughout 
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the country effective protection against radiation hazards. (For a 
comprehensive discussion of the problems of State and Federal co- 
operation in this field, see Krebs and Hamilton, “The Role of the 
States in Atomic Development,” 21 Law and Contemporary Problems 
182, 196-204 (1956).) 

It is beyond the scope of this paper to recite those safety standards 
to be observed under various conditions. However, there are two 
sections of the recommended regulations of such importance to the 
orderly handling of radiation injury claims that they deserve brief 
mention here. Section 8, dealing with personnel monitoring and 
radiation surveys, is intended not only to protect workers aguinst 
radiation, but also to establish the amount of radiation to which a 
worker has been exposed. 

Section 9 prescribes the radiation exposure records which must be 
kept of all of the measurements required under section 8. From 
these records, if properly kept and preserved by a Commission li- 
censee or other employer with a radiation hazard, it will be possible 
to determine whether an individual has been in the vicinity of a 
radiation-producing source, and, if so, the approximate amount of 
radiation to which he has been exposed. 

Because persons skilled in the nuclear arts, as well as many other 
workers, will in the course of their working lives work at a number 
of nuclear facilities, it is imperative that these records be kept, that 
they be accurate, and that they be preserved. 

Moreover, because of the mobility of nuclear workers, it is desirable 
that such records be uniform throughout the country and even 
throughout the world. The importance of these records, first from a 
safety standpoint and second for use by both plaintiffs and defend- 
ants in claimed radiation injury cases, is so obvious that the point 
need not be labored further. 

One of the chief tasks of those civil authorities charged with en- 
forcing radiation safety regulations is to see that the records re- 
quired by applicable regulations are kept and preserved. 

The basic question at issue at these hearings is whether the objec- 
tives above outlined can be best accomplished by State or Federal 
action. It is my conviction that it is in the best interests of the work- 
ers themselves, as well as of our society generally, that the necessary 
reforms be brought about by State action, and particularly by amend- 
ments of State workmen’s compensation laws. 

Every State, and Hawaii, has a workmen’s compensation law. With 
the exception of five States (Alaska, Louisiana, New Mexico, Tennes- 
see, and Wyoming), each jurisdiction places the responsibility for 
enforcing its compensation law on an administrative agency. In 
general, those agencies, particularly in the heavily industrialized 
States, have staffs of skilled administrators and hearing officers. 

Many of those officials have had experience with radiation injury 
and disease claims. The staffs of insurance carriers—State funds 
and private insurers—assist, under the supervision of the administra- 
tive agencies, in the administration of the workmen’s compensation 
laws. There are in existence many rehabilitation agencies, medical 
and vocational, public and private, whose services are used to re- 
habilitate injured workers. 
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In short, there is at hand an existing organization, for the most part 
highly proficient in workmen’s compensation matters, which can and 
should be used to solve the problems presented by the increasing ex- 
posure of workers to radiation sources. Past experience does not 
warrant the assumption that these problems can be handled better by 
the Federal Government than by the States, but rather the contrary. 

Moreover, the radiation hazard is not confined to persons working 
in nuclear facilities, public or private, or in installations licensed by 
the Atomic Energy Sosnelaaio to receive and use fissionable mate- 
rials or radioisotopes. Thousands of workers in doctors’ offices, hos- 
pitals, and industry are exposed daily to X-ray, radium, radon, high 
energy radar radiation, and other radiation sources. 

A nurse in a hospital who suffers a severe injury by overexposure to 
X-ray is as badly off and as much in need of the benefits of a broad 
workmen’s compensation law as is a worker injured by exposure at a 
reactor installation to an equivalent amount of radiation. The goal 
should be the protection of every worker exposed to a radiation source, 
and not the protection of a limited number of persons working for a 
special class of employers. That goal can be attained only by State 
action. 

Those not familiar with the occupational disease legislation by the 
States in the last 25 years may well doubt that the desired objectives 
can be attained by State action. To those familiar with the progress 
made by State legislation in the occupational disease field the task 
before us seems almost easy. 

In 1936 the laws of only 16 States provided benefits for occupational 
disease. Of those, seven had a restricted schedule. Of those sched- 
ules, three did not include any form of radiation disease. In other 
words, in 1936 only 13 States gave compensation for radiation 
disease. Today only seven States do not afford a remedy for any 
form of radiation disease. Those interested—labor organizations, 
employers, insurance carriers, compensation administrators, and State 
legislatures—should address themselves to the task of amending, 
where necessary, each State workmen’s compensation law to make 
compensable every form of radiation injury, or, better yet, every 
occupational disease, and otherwise to bring each State’s law to the 
standards set forth above, 

Some persons urge that the increasing use of nuclear energy by pri- 
vate organizations has created an emergency which must be dealt 
with immediately, and that immediate action can be secured only by 
resort to the Federal Congress. There is no such emergency. An 
exposure of a worker to one grossly excessive amount of radiation 
will result in early symptoms of radiation injury, which will in every 
jurisdiction be regarded as an injury by accident and hence com- 
pensable. 

It will be several years at least before delayed emergence injuries 
from today’s exposures will present a problem. In this connection, 
it is significant that every one of the radiation injuries, including any 
diseases resulting therefrom, even if emergence be long delayed, de- 
scribed in “Part X: Selected Materials on Employee Radiation Haz- 
ards and Workmen’s Compensation,” would be regarded under every 
one of our State compensation laws as an injury by accident, and hence 
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compensable, unless disability be so long delayed that some time lim- 
itation, which all agree should not be applicable, bars the claim. 

The following statement by Dr. Shields Warren, scientific director, 
Cancer Research Institute, New England Deaconess Hospital, Boston, 
Mass., should be given weight in the Joint Committee’s consideration 
of the problem under discussion : 


The risk from radiation under present practices is startlingly low. Three 
workers have died as a result of radiation injury in the operations of the Man- 
hattan District and the Atomic Energy Commission. Less than 50 have suf- 
fered detectable injury. This is among many thousands at risk and indicates 
that the atomic energy industry as now operated is not hazardous. 


Admittedly there must be legislation to provide, under our work- 
men’s compensation system, benefits for every person who will here- 


after suffer disability or death as a result of exposure to radiation at 
work. 


There is, however, ample time for careful, intelligent study by 
those interested of the problems arising from the increasing exposure 
of workers to radiation, and for appropriate action by State legis- 
latures. The desires objectives can be attained by intelligent coopera- 
tion between each State government, its private industry, insurance 
carriers, including State compensation funds, and labor, and this 
without turning over to the Federal Government still another seg- 
ment of the powers of the several States. 

(Exhibits to Mr. St. Clair’s testimony follow :) 


ExnHisit A 


JURISDICTIONS (29) WHOSE WORKMEN’S COMPENSATION LAWS PROVIDE COVERAGE FOR 
ALL OCCUPATIONAL DISEASES 


Alaska Michigan * Pennsylvania *? 
California Minnesota’? Rhode Island 
Connecticut * Missouri * South Carolina *? 
Delaware Nebraska * Tennessee * 
Florida * Nevada?” Utah? 

Illinois? New Jersey * Virginia * 
Indiana *? New York’ Washington 
Kentucky *? North Dakota West Virginia ’*’ 
Maryland? Ohio? Wisconsin ” 
Massachusetts Oregon *? 


1 Jurisdictions (11) in which acceptance of workmen’s compensation coverage is elective 
for subject private employers: Connecticut, Florida, Nebraska, New Jersey, Oregon, Penn- 
sylvania, South Carolina, West Virginia. Election, including both traumatic injury and 
occupational disease coverage, is presumed in the absence of statutory rejection. Ken- 
tucky: Affirmative election, including both traumatic injury and occupational disease 
coverage, is required. Indiana and Missouri: Affirmative election separate from that for 
traumatic injury coverage is required for coverage of occupational diseases. 
ane (15) with special provisions for silicosis or asbestosis or other dust 
diseases. 

’ Tennessee: Workmen’s compensation coverage is elective but employer's election, in- 
cluding both traumatic injury and occupational disease, is presumed in absence of statutory 
rejection. Scheduled disease coverage included in such election may be rejected if broad 
occupational disease coverage elected in lieu thereof. 

* Virginia : Workmen's compensation coverage of both traumatic injury and occupational 
disease is compulsory (acceptance of law conclusively presumed) when private employer 
has seven or more employees, but full occupational disease coverage may be rejected if in 
lieu thereof scheduled disease coverage elected. 
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EXHIBIT B 


Employment March 1956 (excludes self-employed and railroad employees) 


Total employed Total employed 
State persons State persons 

Alpe ac. 2 2 eco es 544, 903 | New Hampshire !____~_--_-- 146, 752 
ATG «5. acne: ancien ged ak 184, 786 | New Jersey ?____.-.------ 1, 572, 962 
PP os oto Ee a 244, 607 | New Mexico___-.-------- 126, 576 
California ?_ __- _- -a== dy OM, 240 | NOW YORK * —. 4, 912, 079 
Colefado. . -....- Sao Ie 317, 448 | North Carolina_-_--_-_-_-_-_-- 878, 773 
Conmeaotiont*< .....ecs 758, 643 | North Dakota ?_________- 65, 388 
Di AE ce el Ee ice nlioue 2, 593, 738 
District of Columbia ?______ Zak, 1061 ORISDOMS.. 6. 6 ~nisnn.--- 415, 097 
PE AS & a 2p nese puke 831, 489 | Oregon *___..._-.-..-.--- 352, 481 
ee ee 764, 271 | Pennsylvania ?_______-__-- 3, 047, 101 
WR Stacia) <waiieeine cee 98, 130 | Rhode Island ?____.____-- 235, 565 
MN oasis casi ed ae a .... 2, 845, 769 | South Carolina?___...._-- 434, 238 
poo eee 1, 166, 368 | South Dakota____...___-_- 76, 785 
Bs. wee eee ee 475, 072 | Tennessee 2... ._......--- 672, 978 
ON Fs Soa Lee + eb i eee 1, 874, 253 
OR seis ee hiay O76 GO Lite, cnn ei cccsicwed 148, 586 
SN ii ido nig neesiane 563, 408.) Vermont... 5 a. 0 ki wenn 76, 586 
I il a Pe, Ce CES. nena saceigunse 699, 952 
DE Soo ths cocker e ss 652, 430 | Washington ?______.-.--- 548, 212 
Massachusetts ?__________- 1, 476, 627 | West Virginia ?_______-_-- 389, 062 
Ditjolieem 9. 2. .5..-ccasres FOC SRE Cee, on .cccdeeeces 900, 393 
NT iia hc: wiitcailinceeel 649, 040 | Wyoming !____-_-_----.-- 52, 381 
ES ooo, 0 ae 260, 616 —_—_——_—- 
Pemegure ss oon ccec ceases 1, 023, 341 Continental U.S. 
SOONG! 20 5 CSL 106, 270 (excluding 
WOON Ts asses carte an 242, 416 BT sccm sex 40, 304, 792 
TORO celtics eae ine, 62, 011 


! States which afford no protection for radiation disease, as distinguished from injury by accident, had, in 
March 1956, 4.4 percent of employees. Hence it appears that more than 95 percent of employed persons 


are working in States whose compensation laws now give workers protection against radiation disease 
under their workmen’s compensation laws. 


2 States which afford, or by employers’ affirmative action can afford, complete occupational disease pro- 
tection included, in March 1956, 80.6 of employed persons. If Texas and Oklahoma, whose laws include 
comprehensive occupational disease schedules were included, the percentage would be more than 86.0. 


Source: County Business Patterns, First Quarter 1956; U.S. Department of Commerce; U.S. Department 
of Health, Education, and Welfare; 1958. 


Representative Van Zanpr (presiding). Thank you, Mr. St. Clair. 
Our chairman temporarily has been called to the phone. He will be 
back most any minute. 

In your schedule B you differentiate between the variation in the 
laws, particularly between voluntary versus compulsory, and in nu- 


merical ar and occupational exemptions. Will you elaborate 
on that a little further? 


Mr. Sr. Cuatr. In my schedule B? 

Representative Van Zanpr. Yes. 

Mr. Sr. Cram. I think you are referring to Dr. Cheit. My sched- 
ule B shows the number of employed persons in each State with some 
indication which States have occupational disease coverage. 

Representative Van Zanpr. That is the schedule I am referring to. 

Mr. Biackman. You are talking about 80 percent of the persons 
covered by occupational disease protection. The question is essen- 
tially, I think, this: You are not differentiating between voluntary 
and compulsory coverage nor the fact that many of these States have 
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numerical exemptions as to the number of employees an employer may 
have, and his exemption from coverage or the kinds of occupations. 

Mr. Sr. Cra. First, with respect to compulsory versus elective 
laws, it is almost unknown for an employer to reject a workmen’s 
compensation law. There are two exceptions to that. They are both 
monopolistic State fund States, West Virginia and Oregon. It is 
much more common for employers in States with elective laws to 
elect to come under the workmen’s compensation laws. For instance, 
in Maryland, Louisiana, and Oklahoma only ultrahazardous employ- 
ments are under workmen’s compensation acts, but I don’t think you 
can find a considerable merchandising institution in Maryland or 
Louisiana or Oklahoma that does not buy workmen’s compensation 
insurance to provide voluntarily workmen’s compensation benefits for 
their employees. 

Personally, except in West Virginia and Oregon, I have never 
known of a case of an employer voluntarily rejecting the workmen’s 
compensation law. It is much more common the other way. Even 
in those States with the numerical exemptions, and in many of them 
the purchase of insurance is an election to come under the act, many 
oe with two, three, or four employees buy compensation insur- 
ance, and therefore come under the act. I am not arguing, you 
understand, for numerical exemption. I am merely stating the facts 
of life. 

Mr. BuackMAN. You say they usually voluntarily come under the 
compensation provisions. What incentive or what reason is there 
that they will do this in most cases? 

Mr. Sr. Ciatr. Some employers wish to provide compensation ben- 
efits for their employees. Insurance companies are very reluctant— 
going back to rejection—to insure an employer who rejects the com- 
pensation act. When an employer who is not subject applies for in- 
surance, he would have to buy only employer's liability insurance. In 
a State where election is possible in that fashion, the insurance com- 
panies in general suggest to him, “Come under the act.” There are 
undoubtdely many small employers throughout the United States who 
are not insured. Generally they are people with few employees and 
of small means. 

Mr. Biackman. The basic reason why they come under the act is 
because the carriers convince them that this is good for them? 

Mr. Sr. Crate. That is only one of the reasons. 

Mr. Buackman. Are there others? 

Mr. Sr. Ciatr. Many people wish to buy compensation insurance. 
As a matter of fact, back in the twenties when there were 10 or 12 
States without workmen’s compensation laws, insurance companies 
sold a large volume of voluntary workmen’s compensation insurance 
in those States which still had employer liability laws. The employ- 
ers bought it and the workers liked it. Insurance carriers, in a State 
like North Carolina would sell voluntary compensation insurance 
based on the Massachusetts law or on the law of some other State that 
had a workmen’s compensation act. 

Mr. Backman. Is this coverage less expensive than the employer's 
liability coverage ? 

Mr. Sr. Craik. That I could not say. I would guess it was. I can 
get you that information if you wish it. 
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Mr. Biackxman. I had another question. I gathered from your 
paper that you feel that one of the important areas that needs im- 
provement is this time limitation. This is a real important one. 

Mr. Sr. Crater. Yes, sir. 

Mr. BiackmaNn. I wanted to make sure correctly that this was your 
view. 

Mr. Sr. Cuair. Yes, sir. 

Mr. Buackman. Perhaps you can tell us why you feel that the last 
employer or insurer should be liable for all compensation due from 
a prolonged exposure, rather than apportioning this among them. 

Mr. Sr. Crate. Our first extended experience in the insurance in- 
dustry with occupational disease caused a worked by long exposure to 
a harmful condition came with silicosis along in the thirties. We 
had two situations. One would be an employer who over a period of 
15 years had had seven or eight insurance carriers. Then there would 
be men who had worked in five or six foundries or in porcelain works 
and who had been exposed to silica dust in a number of plants. The 
‘arriers at that time started a donnybrook among themselves as to 
who was going to pay. Each insurance carrier was trying to shove off 
liability on the other carriers and each employer was trying to shove 
it off on the other employers. That proved very expensive. 

The simplest, quickest, and least. costly way to handle such a claim 
involving one employer is to make liable for all of the compensation 
due the insurer on the risk on the date of the last significant exposure. 
In a case involving a number of successive employers, significant ex- 
posure in the employment of each employer, it is much simpler to 
make the last employer liable for the entire loss. In the insurance 
industry we feel that these losses will wash. One company picks up 
a case today and another company picks up a case tomorrow. If it 
does not wash, the insurance carriers can take care of it by some sort 
of reinsurance device. 

Mr. Brackman. Wouldn't this type of thing have a tendency to 
make an employer less liable to hire an individual who might have 
had some exposure somewhere else because of the possibility of him 
being saddled with this loss or possible disability ? 

Mr. Sr. Cram. I don’t think so. Actually, if a man has had a 
significant exposure to radiation and is nearing his maximum per- 
missible lifetime dose, to my mind any provision which makes it pos- 
sible for an employer to put him on a job where he is —— 10 
radiation and is likely to get hurt should be discouraged and not en- 
couraged. Once a man approaches his maximum permissible lifetime 
dose then we have to find something else for him to do. Certainly we 
should not take care of him by allowing him to work in areas where he 
is exposed to radiation in dangerous amounts, or where the cumulative 
exposures will be dangerous to him. 

Mr. Biackxman. I was not thinking of the individual so much that 
might have reached this maximum lifetime dose, but rather the indi- 
vidual who might have been engaged in an operation where he was 
exposed nominally to a radiation hazard or any other occupational 
disease hazard over a period of time, but was still within the allowable 
limits. But he did change a job for one reason or another and would 
go to another employer who might be less willing to htre him because 
of this prolonged exposure, none of which has been excessive. If this 
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did develop into a latent disability, then this last employer under 
these circumstances would beheld liable for the total thing. 

Mr. Sr. Crater. I don’t think it would work that way as long as he 
had not accumulated a dangerous amount. Possibly the best analogy 
is the case of the silicotic worker, a man who has been exposed to sili- 
cosis. The silicosis and radiation problems bear some resemblance 
toeach other. As long asa foundry worker has no significant amount 
of silicosis in his lungs, he can get a job in another foundary. There 
isnotrouble. If he shows up looking for work in the second foundry, 
however, and he has first- or second-degree silicosis, obviously he 
should not be put to work in a dusty area for his own sake. A thumber 
of compensation laws, including those of Illinois, Indiana, and Penn- 
sylvania—I believe there are 12 or 15 altogether—have in their stat- 
utes a provision that the last employer, in a case of repeated exposures 
in the service of several employers, will be liable for all of the 
compensation. 

There is some qualification on that in the case of silicosis. With 
respect to silicosis, the usual provision is that an exposure of less than 
60 days shall not be deemed a last exposure. The burden is on the 
employee, if he is making claim against his last employer, and he has 
worked from him less than 60 days, to prove the exposure was injuri- 
ous. If he can’t, he can go back to the next preceding employer. 
You would need a comparable provision in radiation cases. That is 
something for the technicians to work out. 

The experience in the States which have those statutes, sir, has 
not. been such as to cause any sentiment that has come to my attention 
either among employers or labor to repeal those provisions. They 
have worked very well. They save a lot of money. They result in 
compensation being paid in compensable cases more quickly. Only in 
a few cases are there disputes either between employers or between 
insurance carriers as to who is going to take care af an injured man. 

Representative Price. Mr. St. Clair, on pages 6 and 7 where you 
make the statement you deal adequately with the radiation hazard 
and radiation injury problem with a certain standard to follow, the 
third item in that list or suggested list of standards you use the phrase 
in regard to the claimants “knowledge of injury until he knows or 
ought to know.” Who would determine or who would pass judg- 
ment on when a worker should have known that he had this injury 
and it was due possibly to his work with radiation ? 

Mr. Sr. Cratr. Whatever agency is charged with the responsibility 
of enforcing the workmen’s compensation law, in most States—in all 
but five States the workmen’s compensation agency—the hearing offi- 
cer who would hear the case. He would determine as a question of 
fact from the evidence before him whether the claim was timely made, 
when the employee knew or should have known the nature of his 
injury and its relation to his employment. 

Representative Price. Wouldn’t that be a very difficult thing to 
know in this particular area and to determine when one should have 
known? 

Mr. Sr. Crater. I don’t think so. You understand the time does 
not start to run until he knows or ought to know. If a man just 
feels mean and doesn’t know why, if he has been to a doctor and the 
doctor doesn’t know—I have had a couple of friends who have had 
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leukemia and not from radiation, and in each case it was several 
months before the doctor diagnosed it—certainly in a case of leu- 
kemia to a radiation worker, the statute will not start to run against 
him until he is told he has had leukemia, and presumably its possible 
relation to his employment. This is particularly true if he is a man 
not knowledgeable of such matters and that the disease might have 
resulted from his employment. The workmen’s compensation boards 
are accustomed to dealing with these questions in other cases of dis- 
ease, such as silicosis, aplastic anemia, and leukemia which also re- 
sults from exposure to benzene. These questions are not novel to 
workmen’s compensation boards or to our courts. 

Representative Price. Your standard No. 8 on page 8. Would you 
feel that it was fair for the Federal Government to set forth a compila- 
tion of standards to be followed by the States? 

Mr. Sr. Crain. To whom and to what would those standards be 
applicable ? 

epresentative Price. They would be applicable only, I think, as 
a guide to various State compensation boards. 

Mr. Sr. Crate. Are they going to be applicable to special nuclear 
material and byproduct material ? 

Representative Price. To radiation. I am not talking about any 
other form of accident. I am talking about a veltahiaatienesil 

Mr. Sr. Crate. I did not read my discussion of that problem, sir. I 
went into it in some detail starting in the middle of page 16 and goin 
over tothe foot of page 19. Very briefly, I feel that every State should 
have adequate regulations to deal with every radiation source. I think 
it is desirable those regulations be uniform. I would prefer so far as 
radiation sources outside the authority of the Atomic Energy Commis- 
sion are concerned, to see the States adopt voluntarily, as a number have 
done, the recommended regulations of the National Committee on 
Radiation Protection. Uniformity in these regulations is highly 
desirable and in my opinion must be achieved by one means or another. 

Representative Price. Thank you very much, sir. 

Mr. Blackman would like to direct a question to you. 

Mr. Biackman. On that point, have you any suggestion as to how 
this uniformity of records, regulations, or coverage might best be 
accomplished, since we have almost 50 States now, and 2 or 8 other 
jurisdictions besides ? 

Mr. Sr. Cuarr. As I said in my presentation, there is no immediate 
emergency. My company is the largest workmen’s compensation car- 
rier in the United States. We have only recently started keeping a 
separate record of radiation claims. The manager of our workmen’s 
compensation department could recall only three radiation claims 
within the last 3 or 4 years. Incidentally, we insure some Commission 
contractors and many licensees. Hence we don’t feel there is an 
emergency. Almost every State has a public health department. 
Every industrial State has a department of labor or similar depart- 
ment. I believe that the States should be given a reasonable oppor- 
tunity to achieve this uniformity. I have talked about it, I believe, 
in four or five States already. My own State of Massachusetts 
recently adopted the code of regulations recommended by the National 
Committee on Radiation Protection. Other States have done so. I 
think particularly with the help of these hearings the record of which 
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I hope will be broadcast to our State governments, many States will 
takeaction. They are considering it in 1 New Jersey. I was in Newark 
a few weeks ago and talked to a couple of members of their atomic 
energy commission, and they are now studying what regulations to 
adopt overall, and not to be limited to nuclear materials. 

Representative Price. | understand, Mr. St. Clair, you are going to 
be back for our seminar, so I will defer any further questions until 
that time. Thank you very much. We have had discussion so far 
today in some of the problems involved in applying workmen’s com- 
pensation to radiation hazards and to deficiencies in existing law. 
The committee will now receive testimony on what is presently being 
done to remedy these deficiencies. We will first hear from Oscar 
S. Smith, Director of the Office of Industrial Relations, of the 
Atomic Energy Commission on what the AEC is doing. 

(Subsequent correspondence from Mr, St, Clair commenting on the 
testimony of Mr. Leo Goodman (p. 589), together with Mr. St. Clair’s 


comments on the legislative program for 1959 recommended by the 
Council of State Governments. follow :) 


LIBERTY MUTUAL INSURANCE Co., 
Boston, Mass., March 25, 1959. 
Re Employee radiation hazards and workmen's compensation. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, Joint Committee on 
Atomic Energy, Room F-88, the Capitol Building, Washington, D.C. 

DEAR MR. CHAIRMAN: You will recall that at last week’s hearings Mr. Leo 
Goodman, in the course of his testimony, introduced a copy of an exclusion en- 
dorsement which bore the title, so I understand of “Nuclear Energy Liability 
Exclusion Endorsement—Broad Form.” From Mr. Goodman’s remarks it ap- 
peared that he had misinterpreted the purpose and meaning of the endorse- 
ment. Under the circumstances, I requested an opportunity to file for the record 
a memorandum explaining the purpose and effect of the exclusion endorsement 
which was filed by Mr. Goodman and which is used by most casualty insurance 
companies writing liability insurance in the United States. You kindly gave me 
permission to file such a statement. 

I enclose two copies of each of the following: 

1. “Nuclear Energy Liability Exclusion Endorsement (Limited Form). ' 

2. “Nuclear Energy Liability Exclusion Endorsement (Broad Form).’ 

3. A memorandum entitled “Nuciear Energy Liability Exclusions.” 

I respectfully request that the above enclosures be made a part of the record 
of last week’s hearings, either following directly the nuclear energy liability 
exclusion endorsement introduced by Mr. Goodman or, if that not be possible, 
that when the above described enclosures are printed in the record an appro- 
priate reference be made to the endorsement introduced by Mr. Goodman. 

The enclosed endorsements are in the form used by Liberty Mutual Insurance 
Co. Each endorsement is in the form, with the exceptions noted below, pro- 
mulgated by the Mutual Insurance Rating Bureau and the National Bureau of 
Casualty Underwriters for use by their members and subscribers. Each such 
member or subscriber company will use an endorsement or will include in its 
liability insurance policies, including automobile liability insurance policies, 
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exclusion provisions identical to those appearing in the enclosed endorsements. 
Because policywriting practices differ from company to company, the preamble 
of each endorsement, as weil as the method of execution and the data appearing 
after the body of the endorsement, will differ from company to company. 

The enclosed memorandum was prepared by a committee, of which I was a 
member, to explain the need for and the effect of the two nuclear energy liability 
exclusion endorsements. A copy of the memorandum was sent to each State 
insurance department when the nuclear energy liability exclusions were filed for 
that department’s approval. In addition, many insurance companies sent copies 
of the memorandum to their field men, including company employees, agents, 
and brokers, in order to place them in a position to explain the effect of the 
exclusions to their customers. 

Except with respect tu persons or organizations engaged in nuclear energy 
operations, the endorsements do not deprive anyone of coverage because, unless 
he becomes an insured under a nuclear energy liability policy, the exclusion 
will be inoperative. With respect to those engaged in nuclear energy opera- 
tions, paragraphs (b), (c), and (d) of the broad form exclusion endorsement 
exclude coverage which is available generally from the several nuclear energy 
insurance pools. 

If the enclosed memorandum and this letter do not make clear the purpose 
and effect of the two exclusion endorsements, I will bé glad to answer any 
questions which you or other members of the committee or of the committee 
staff, may have. 

It should be noted that the broad form exclusion is now in the course of 
revision to reflect the experience zained in and the development of the past 
2 years. When the revised endorsement is completed and approved for use 
by the member companies of the two bureaus, I will be happy to send you copies 
if you so desire. 

I wish to emphasize that neither of the two endorsements under discussion 
are used with workmen’s compensation policies. Further, no workmen’s com- 
pensation carrier excludes from its policy coverage for radiation injury, subject, 
however, to the exception that with respect to certain very hazardous opera- 
tions by Government contractors whom the Government has agreed to indemnify, 
some insurers, with the approval of the Government department concerned, may 
have attached radiation injury exclusion endorsements to their compensation 
policies. I personally know of no such case, but under certain circumstances 
such an exclusion is proper so long as the Government by appropriate arrange- 
ments with its contractor, makes certain that workers suffering radiation injuries 
receive compensation benefits. 

I wish to take this opportunity to congratulate you, the members of your 
committee, and particularly the committee staff, for the excellent program 
presented in the course of the hearings. Every facet of the workmen’s com- 
pensation problems presented by the radiation hazard was covered and well 
covered. I hope the record of the hearings will be distributed to our State 
governments, to workmen’s compensation administrators, and to other persons 
interested. Any informed State official, from a perusal of the record of your 
hearings, can determine what needs to be done to his State’s workmen’s com- 
pensation law and to its health and labor laws to bring them to the desired 
standards. 

Yours sincerely, 


A. Sr. Crater, Counsel. 
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MEMORANDUM 
NUCLEAR ENERGY LIABILITY EXCLUSIONS 
I. PURPOSE 


Attached are copies of two nuclear energy liability exclusions which have been 
adopted as standard provisions by the Mutual Insurance Rating Bureau and the 
National Bureau of Casualty Underwriters. This memorandum explains why 
the exclusions are necessary and how they will affect the coverage afforded by 


automobile liability and general liability policies issued by members and sub- 
scribers of each bureau. 


II. THE NEED FOR NUCLEAR ENERGY LIABILITY INSURANCE 


After the passage of the Atomic Energy Act of 1954 private business concerns 
entering the nuclear energy field indicated they would require liability insurance 
in amounts far in excess of the capacity of any casualty company. To meet 
this need for insurance the leading stock and mutual casualty companies, by the 
organization respectively of the Nuclear Energy Liability Insurance Association 
(NELIA) and Mutual Atomic Energy Liability Underwriters (MAELU) have 
made nuclear energy liability insurance available in unprecedented amounts. 

Further, under the Price-Anderson biil (Public Law 85-256, 85th Cong.) effec- 
tive September 2, 1957, an operator of a private reactor must provide security, in 
an amount fixed by the Atomic Energy Commission, to meet the cost of claims for 
bodily injury and property damage caused by nuclear incidents arising out of 
the operation of his reactor. Such security may be provided by liability in- 
surance. The bill further requires the Government, in the event of a reactor 
liability loss in excess of the security provided, to indemnify the operator and 
anyone else liable. The aggregate indemnity so provided shall not exceed $500 
million for each nuclear incident. Because the security furnished by the op- 
erator as well as the Government indemnity protects any person liable for a 
nuclear incident, the total protection available, in the event of a nuclear inci- 
dent, to one or more persons liable, including one who furnishes services or ma- 
terials to the reactor, is the sum of the security furnished by the operator and 
the amount of Government indemnity. The Government indemnity program 


presently applies only to privately owned reactors, and does not now include 
other nuclear facilities. 


Ill. THE NUCLEAR ENERGY LIABILITY POLICY 


NELIA and MABLU will use the same nuclear energy liability policy form 
and endorsements, which have been adopted as standard provisions forms by the 
National Bureau of Casualty Underwriters and the Mutual Insurance Rating 
Bureau. Such a policy, as issued to the operator of a nuclear facility, affords 
protection not only to the operator but also to any other person or organization 
liable for damages because of bodily injury or property damage caused by the 
nuclear energy hazard. The policy defines the “nuclear energy hazard” as “the 
radioactive, toxic, explosive, or other hazardous properties of source material, 
special nuclear material or byproduct material’ but only while such materials 


are at the facility, or, with some limitations, being transported from or to the 
facility. 


IV. THE PURPOSE OF THE NUCLEAR ENERGY LIABILITY EXCLUSIONS 


Each company, whether a member of NELIA or MAELU, participating in the 
nuclear energy liability insurance program has subscribed the maximum amount 
it is willing to risk on liability resulting from the nuclear energy hazard 
created by any one facility. Because a nuclear energy liability insurance policy 
includes as an insured anyone responsible for a nuclear incident, and because 
anyone so responsible may be an insured under another liability policy issued by 
one of the participating companies, cumulation of liability under nuclear energy 
liability policies and other liability policies must be avoided. The limited form 
exclusion and paragraph (a) of the broad form exclusion prevent such a cumula- 
tion of liability. 

Liability policies issued to cover professional, manufacturing, contracting 
and other business operations will involve increasing exposures to the hazards 
inherent in the use of nuclear energy. Paragraphs (0) and (d) of the broad 
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form exclude from such liability policies coverage for those hazards intended 
to be covered only by a nuclear energy liability policy and those hazards which 
the companies wish to cover only if disclosed and specifically insured. Para- 
graph (c) excludes coverage for the two hazards therein described. 


V. THE NUCLEAR ENERGY LIABILITY EXCLUSION (LIMITED FORM) 


With respect to new, renewal or replacement policies issued to be effective on 
or after June 1, 1958 this exclusion must be a part of the liability portions of 
family automobile, comprehensive personal liability, farmer’s comprehensive 
liability policies, or similar forms, and combination forms related to the above 
classes of policies, such as the comprehensive dwelling policy and the applicable 
types of homeowners’ policies. 

The exclusion bars coverage under such a policy only for bodily injury or 
property damage with respect to which an insured under the policy is also an 
insured under a nuclear energy liability policy issued by MAELU or NELIA. 
Assume a nuclear incident results from a collision between a pleasure car in- 
sured under a family automobile policy and a truck carrying special nuclear 
material and insured under a facility nuclear energy liability policy. Because 
the driver of the pleasure car, and anyone responsible for its operation at the 
time of the accident, is covered, with respect to bodily injury or property dam- 
age caused by the hazardous properties of the special nuclear material, by the 
nuclear energy liability policy, the family automobile policy does not apply to 
such injury or damage. However, if the driver of the truck suffered a broken 
arm solely as a result of the collision, the family automobile policy will apply 
to such injury and to damage to the truck caused solely by such collision. What- 
ever liability may be imposed on the person responsible for the operation of the 
pleasure car will be within the terms of one policy or the other. In the above 
illustration, if the truck carrying special nuclear material is not covered by 
nuclear energy liability insurance, then the family automobile policy will apply 
to injury and damage caused by the hazardous properties of special nuclear ma- 
terial as well as solely by the collision. 


VI. NUCLEAR ENERGY LIABILITY EXCLUSION (BROAD FORM) 


This exclusion is intended for use on all automobile and other liability policies 
except those enumerated in paragraph V foregoing. It has been adopted by the 
National Bureau of Casualty Underwriters and the Mutual Insurance Rating 
Bureau as a standard provision to be a part of new, renewal and replacement 
liability policies which are used by the members and subscribers of each bureau 
and which are issued to be effective on or after March 1, 1958. 

Paragraph (a) of this exclusion is the Same as and operates in the same way as 
the limited form exclusion. 

To understand the effect of paragraphs (b), (c), and (d) the reader should 
refer to the definitions in numbered paragraphs 1, 2, and 3. The term “source 
material” includes uranium, thorium, and ores containing these elements. ‘“Spe- 
cial nuclear material” includes plutonium and enriched uranium. Byproduct 
material, speaking generally, is any radioactive substance yielded in or made 
radioactive by exposure to nuclear fission in a reactor. For the purposes of the 
exclusion, “byproduct material’ does not include any radioactive isotope away 
from a facility unless contained in a used fuel element or held, stored, trans- 
ported, or disposed of as waste by or on behalf of a nuclear facility. To illus- 
trate, by the terms of the defintion, cobalt 60, a radioactive isotope widely used in 
research, medicine, and industry is not “byproduct material.” 

Paragraph (b) is applicable only to one who owns, maintains, operates, or 
uses a nuclear facility. The paragraph excludes from such a person’s liability 
policies coverage for bodily injury and property damage resulting from that 
facility’s nuclear energy hazard, except that paragraph (b) does not exclude 
coverage for such injury or damage caused by goods or products away from the 
facility after sale or distribution to others. 

Paragraph (c) is applicable only to one who furnishes services or products to a 
nuclear facility and bars coverage for only two hazards. First it bars coverage 
for injury to or destruction of any nuclear facility or property thereat resulting 
from the nuclear energy hazard. Second, with respect to services or products 
furnished a nuclear facility outside the United States of America, its territories 
or possessions, or Canada, paragraph (c) bars coverage for all bodily injury or 
property damage resulting from the nuclear energy hazard. 
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*aragraph (d) is an exclusion applicable to bodily injury or property damage 
arising out of the transportation, handling, use, sale, or distribution of byproduct 


material, as defined by paragraph 2 of the endorsement, and resulting from the 
nuclear energy hazard. 


Byproduct material as so defined does not include useful 
radioisotopes, now widely employed in research, medicine, and industry, and 
hence liability for any injury or damage resulting from the use of such isotopes 
away from a nuclear facility continues to be covered by the usual liability policies. 
The coverage excluded by pargraph (d) is available under a nuclear energy 
liability policy to anyone handling byproduct material. 


VII. CONCLUSIONS 


In general, the two exclusions are of prime concern only to those owning, 
operating or using nuclear facilities or furnishing services, supplies, materials 
or paits for the construction or operation of such facilities. If a facility owner 
or operator has purchased nuclear energy liability insurance from NELIA or 
MAELU, both he, as well as those who furnish him services, material, equip- 
ment and supplies, are protected by the nuclear energy liability insurance. 
Nevertheless, a person engaged in such operations should consult his regular 
insurance agent, broker or company to make certain he has adequate coverage 
for the nuclear energy hazard resulting from his operations. A person who 
is in no way connected with nuclear energy activities but who becomes in- 
volved in a nuclear incident does not, under either exclusion, lose coverage 
otherwise applicable under his existing liability policies unless, with respect 
to such incident, he becomes an insured under a nuclear energy liability policy. 

This memorandum is explanatory and illustrative only. It does not control 
the interpretation of the nuclear energy liability policy, the automobile and 


other liability policies mentioned herein, or the standard provisions exclusions, 
herein discussed. 


COMMENTS ON SUGGESTED STATE LEGISLATION PROGRAM FOR 1959 
A. COMPULSORY LAWS 


The writer takes no position on the question of whether a workmen’s com- 
pensation law should be compulsory or elective. It should be noted, however, 
that our elective laws have worked very well, even those very few laws re- 
quiring an affirmative instead of a presumed acceptance of the law by a subject 
employer. Except in West Virginia and Oregon, rejection of an elective act 
by a subject employer is so rare as to be almost unknown. Special conditions 
in West Virginia and Oregon, where compensation insurance is written by 
monopolistic State funds, lead some employers te reject the laws. Such re- 
jections rarely, if ever, result in an employee of a rejecting employer being 
left without a remedy. In every such case which has come to the writer’s 
attention, either the employer or a private insurance carrier pays the benefits 
specified by the rejected law. Further, an injured employee of a rejecting 
employer has the right to refuse voluntary compensation benefits and to bring 
a common law action for damages. In short, making the State workmen’s 


compensation laws compulsory will of itself bring relatively few additional em- 
ployers under such laws. 


B. NO NUMERICAL EXEMPTION 


The writer takes no position on the question of whether a workmen’s com- 
pensation law should contain a provision that an employer with fewer than 
a specified number of employees is not subject to such law. It should be 
pointed out, however, that many of our present laws exempt domestic servants, 
casual employees and certain classes of agricultural employees from coverage 
under a compensation law. Many charitable organizations, particularly 
churches, have only one or two employees, and some are run almost entirely 
by volunteer workers. It is to be doubted that the woman who hires a baby 
sitter in order that she and her husband may enjoy a night out, a man who 
hires a casual worker to mow his lawn or dig up a flower bed, or a housekeeper 
who hires a cleaning woman once a week should be subject to a workmen’s 
compensation law. In short, under a compulsory law, the classes of employers 
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and employees to whom the law is applicable should be clearly defined. Other- 


wise onerous and wholly unknown liabilities will be imposed on persons of 
small means. 


C. RECIPROCAL ARRANGEMENTS FOR EXTRATERRITORIAL COVERAGE 


It is admitted that it is desirable that every State act have the same provision 
with respect to its application to injuries suffered outside the State by employees 
whose employment is localized in the State or who were hired there. At present 
almost every one of our State laws is given, to some degree, an extraterritorial 
effect. Because some State laws by their terms are applicable to every work 
injury occurring within their borders, the result is that often an injured worker 
has a right to compensation benefits under the laws of two or more States, 
and ordinarily the right to select the law under which he will make ciaim. That 
result is not necessarily bad or unfair to anyone. The primary purpose of our 
compensation system is to make certain that an injured worker receives promptly 
the medical and hospital care he requires and weekly benefits in lieu of lost 
wages. The present system, confusing though it may appear to the uninitiated, 
accomplishes that result because one thing is certain—the employer or his 
insurance carrier or carriers are liable to the injured man for benefits under the 
law of some State. Asa result, in the great majority of cases, the injured men 
are cared for and the question of what State law is applicable is decided later 
and any necessary adjustments made. 

The so-called reciprocal extraterritorial statute will not solve the present con- 
fusion, if it be admitted confusion exists, but rather will confound it. In par- 
ticular, in the average extraterritorial case it will delay the payment of com- 
peusation benefits and the acceptance of liabilty by some carrier for medical 
and hospital services until a detailed and sometimes long-drawn-out investigation 
establishes what State law and hence what carrier is liable. 

Actually a reciprocal statute works well only when say, a Nevada employer 
takes six Nevada employees into Utah to work on a contract job, and hires no 
Utah employees. His Nevada employees are protected by his insurance under 
the Nevada act, and if one is injured at work, his remedy is certain. However, 
these clear-cut situations are the exception and not the rule. Actually our 
Nevada contractor, when he goes to his job in Utah, probably hires some 
Utahans. He may call a couple of former employees in California and induce 
them to come to Utah. Actually one of his so-called Nevada employees may be 
working under a contract of hire made a half-dozen years ago in Arizona and 
may never have worked regularly in Nevada. It is clear that whenever one of 
this man’s employees is injured a careful investigation will have to be made to 
determine which law is applicable and which carrier is liable. Until that in- 
vestigation is completed, the claimant will have to wait for his benefits and 
his doctor and hospital for their money. It is submitted that in the above situa- 
tion it would be far better to have the Utah law clearly applicable to every job 
injury, and the right of any out-of-Utah employee to relief under the laws of 
his home State left to that State, subject to the employer’s right to credit for 
any Utah benefits paid. 

There is no doubt that many employees in the nuclear energy industry will 
move from State to State in the service of the same employers. No one dis- 
putes that a worker injured away from his home State should be entiled to com- 
pensation benefits. The furnishing of those benefits by the employer or his in- 
surance carrier should not be delayed until the completion of a complicated 
investigation which may disclose disputed questions of fact which can be settled 
only by trial before some compensation agency and which go not to the question 
of whether the injured man is entitled to compensation benefits, but only to 
the often unimportant question of under what State law benefits will be paid. 

It seems better to give every State law an extra territorial application with re- 
spect to certain classes of employees. Admittedly the result will be that many 
employees will be entitled to benefits under the laws of two States—their home 
States and the law of the places of injury. No harm results from this situation, 
provided only the employer does not have to pay benefits under both laws, but final- 
ly under only one. The result is that upon occurrence of an injury compensa- 
tion benefits can be paid promptly, either under the law of the place of injury 
or of the employee’s home State. Acceptance or award of benefits under the law 
of one jurisdiction should not operate to bar the claimant from later seeking 
further benefits under the law of the other jurisdiction. Some years ago the 
writer served on a committee appointed at the instance of the International 


a ie a i ee ee i ele i a ee 


j-. 


r= 





of 


on 
es 
nt 
jal 
rk 
er 
eS, 
at 
ur 
tly 
st 
ed, 
his 
che 
en 
ter 


on- 
ar- 
ym- 
eal 
ion 


yer 
no 
der 
yer, 
our 
»me 
uce 
’ be 
and 
> of 
> to 
in- 
and 
tua- 
job 
s of 
for 


will 
dis- 
‘om- 
; in- 
ated 
ttled 
stion 
y to 
paid. 
h re- 
any 
ome 
tion, 
‘inal- 
onsa- 
jury 
‘law 
‘king 
» the 
ional 


RADIATION HAZARDS 465 


Association of Industrial Accident Boards and Commissions and the section of 
insurance law of the American Bar Association to study the extraterritorial 
problem and, if possible to prepare a model uniform extraterritorial statute 
upon which all interested parties could agree. It proved impossible for all mem- 
bers of the committee to agree, but the majority of the committee agreed upon 
certain principles which are set forth in the “Proposed Uniform Extraterritorial 
Statute,” a copy of which is attached to this memorandum. The writer believes 
this statute will accomplish the desired results, but that it should be extended in 
certain respects in order to protect the rights of compensation insurers licensed 
only in one or a few jurisdictions. 


D. WAIVERS PROHIBITED 


The writer takes no position with respect to waivers which are no longer widely 
used. The purpose behind the original waiver provision was to encourage the 
employment of the physically handicapped. This function has been assumed 
only in part by broad type second injury funds, of which there are now only 14. 
Twenty-seven States permit waivers. It appears unwise to repeal a provision in 
a compensation law allowing waivers until that law provides broad-type second 
injury fund coverage. Otherwise the employment of the physically handicapped 
will be discouraged. The use of waivers or of broad-type second injury fund 
coverage to excuse the employment in radiation areas of any person who has 
received the maximum permissible lifetime radiation dose or even a prior 
known overexposure should be at least discouraged, if not forbidden. 


E. FULL COVERAGE OF OCCUPATIONAL DISEASES 


The writer is in accord with the recommendation that every workmen’s com- 
pensation law provide full coverage for occupational disease. There are three 
methods commonly used to accomplish this result : 

1. A provision that all occupational diseases are compensable; 

2. A schedule of compensable occupational diseases, with a catchall pro- 
vision, as in New York, at the end of the schedule; 

3. By defining “compensable injury” in terms so broad as to include any 
injury or disease arising out of and resulting from employment. 

Most of the States use the first of the above methods. Nineteen States, in- 
cluding New York, have a schedule of compensable occupational diseases, but 
only New York, Tennessee, and Virginia have a catchall provision making all 
occupational diseases compensable. Three States, California, Massachusetts, 
and Wisconsin, use the last method, which is that recommended by the Com- 
mittee of State Officials on Suggested State Legislation of the Conncil of State 
Governments and which is embodied in the suggested legislation on page & of 
their report. The Wisconsin definition of injury, found in section 102.01 of the 
workmen’s compensation law, is quite similar to the provision suggested by the 
Council of State Governments. It must be noted, however, that Wisconsin, as 
well as California, have modified the definitions of injury in their acts in such 
a fashion that the ordinary diseases of life to which every person is subject or 
contagious or infectious diseases to which any persOn may be exposed at work 
or elsewhere are not compensable. In other words, only those diseases which 
result from hazards created by the employment and peculiar to it are compen- 
sable. These limitations should be applicable to any broad definition of “in- 
jury” adopted by any State for its workmen’s compensation law, They are 
necessary to preserve the integrity of the workmen’s compensation system and 
to prevent its being saddled with the cost of most of life’s ordinary diseases— 
the common cold, influenza, measles, stomach ulcers, hypertension, and many 
others. 

That it is desirable to extend our present devices for income protection in- 
surance to protect every productive member of our society against loss from dis- 
ability resulting from any accident or disease may be admitted. Considerable 
progress in that direction has already been made, largely through employers 
and by use of private insurance in various forms by individuals, employers, and 
labor unions. Four States, California, New Jersey, New York, and Rhode 
Island already have nonoccupational disability benefit laws for the protection 
of employed persons. Everyone will agree that any plan to take care of the loss 
resulting from nonoccupational injuries should protect the unemployed as well 
as the employed, housewives as well as secretaries. In the very nature of things 
the cost of nonoccupational disability insurance must be paid largely and often 








466 RADIATION HAZARDS 


wholly by the protected persons, many of whom are not employed and hence 
not protected by workmen’s compensation laws. In short, the workmen’s com- 
pensation system is not the proper vehicle to protect workers against loss on 
account of nonoccupational accidents or diseases. 


F. TIME LIMIT FOR FILING CLAIM IN OCCUPATIONAL DISEASE CASES BASED ON DATE 
OF WORKER’S KNOWLEDGE AND DATE OF DISABLEMENT 


The writer is in general agreement with the objectives outlined in the discus- 
sion of this topic. It must be pointed out, however, that the discussion is not 
quite accurate. Under most State laws affording occupational disease coverage, 
the time within which claim must be led, or in other words, the statute of 
limitations, does not start to run against a claimant until he is disabled or 
until he knows or ought to know the nature of his condition and its relation to 
his employment. The trouble is that the laws of 29 States in which some or all 
occupational diseases are compensable contain a provision that disablement from 
an occupational disease, to be compensable, must occur within a limited time 
after the last exposure or after termination of employment by the employer 
against whom claim is made. Such a provision should not be applicable to 
radiation injury, or, for that matter, to any latent disease which is due to work 
exposure and whose first manifestation may be long delayed after exposure. 
Further, as a general principle, a statute of limitations should start to run 
against a claimant in any type of case when he Knows the nature of his injury 
and its cause, or in a compensation case, its relation to his employment. 

In the light of the foregoing, the legislation suggested on page 10 appears to 
be loosely drawn. First, by its terms its application is not limited to disease 
cases but rather includes every case of latent or undiscovered impairment due 
to “injury, including disease.” It is submitted that the problems posed by the 
so-called latent diseases, such as radiation diseases or caisson disease, are 
such that they should be dealt with by separate limitation provisions applicable 
either only to specified latent diseases or to occupational diseases generally. 
The limitation on claims for injury by accident should be separate and apart 
from such provisions applicable to disease claims. Next, the statute of limita- 
tions should start to run when the claimant knows or ought to know the nature 
of his condition and its relation to his employment. This may be before or 
after disablement occurs. The suggested legislation, however, allows a worker 
who is not disabled, but who knows he is suffering from a disease caused by his 
employment to delay filing claim indefinitely, so long as he is not disabled, 
and to continue to get medical treatment unsupervised by the compensation 
agency, the employer or his insurance carrier. Employers and insurance car- 
riers have a right to be informed with reasonable promptness of the existence 
of known claims in order that they may estimate their liabilities, investigate 
claims, and, if liability exists, meet their obligations promptly. It is submitted 
that whatever limitation period is imposed in disease cases should start to run 
when the employee knows or ought to know the nature of “his condition and 
its relation to his employment. 

Most State compensation laws now contain specific provisions with respect 
to the right of a worker to collect compensation for further disability from an 
injury for which compensation benefits are paid and discontinued when the 
claimant returns to work. These provisions in each law bear a relation to the 
benefits provided for specific loss, permanent partial disability, lump-sum 
settlements, reopening of awards and similar matters. Because a massive ex- 
posure to radiation may cause immediate injury from which an apparently 
complete recovery may be made but which may result years later in some form 
of radiation disease, any limitation on the filing of claims for further disability 

should not be applicable to radiation injury. However, the proviso at the end 
of the legislation suggested on page 10 is in no way restricted in its application 
and hence is inconsistent with some of the provisions of most State workmen’s 
compensation laws. It is submitted that because occupational disease cases pose 
problems altogether different from those raised by traumatic injury cases, the 
two types of injury should continue to be dealt with separately. 


G. UNLIMITED MEDICAL BENEFITS 


The writer is in agreement with the general principle that a compensation law 
should not limit, by time or amount, the medical benefits to be provided in any 
case of occupational injury or disease. A number of States now provide such 
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benefits. It is submitted, however, that the suggested legislation is susceptible 
of improvement. It contains some phrases which are novel to such provisions 
and whose meaning appears obscure. It also contains some unnecessary lan- 
guage. To illustrate, it should not be necessary to go to the compensation 
agency every time a prosthetic device needs replacement or repair. 


H. AUTHORITY FOR WORKMEN’S COMPENSATION AGENCY TO SUPERVISE MEDICAL CARE 


More than half the State workmen’s compensation laws now give the agency 
authority to supervise medical care. Such authority should be exercised through 
impartial advisory medical panels selected by the doctors through their medi- 
cal societies and approved by the agency. Direct supervision by the agency, 
even if exercised by physician employees of the agency, will not secure the 
desired results. It is the writer’s opinion that the legislation suggested on 
page 13 is not sufficiently detailed to achieve the objective sought, skilled medical 
and hospital treatment for seriously injured workers. Some laws will have to 
be amended to permit the agency to employ one or more physicians to review 
medical reports received from attending physicians and to refer serious cases 
to impartial specialists. The law should require the use of impartial medical 
panels for supervision of medical care, should specify how members of panels 
are to be appointed and by whom they are to be paid. Finally, the law should 
make clear that in event of dispute the parties vitally interested—the employer 
or insurance carrier, the attending physician, and most of all the injured 
worker—have a right to be heard, either in person or each through a physician 
of his choice. It is recommended that those charged with the drafting of a pro- 
vision intended to make effective the supervision of medical care by the agency 
seek the advice and assistance of their State’s medical societies, employers, in- 
surance organizations, labor organizations, and the agency. 


I. BROAD TYPE COVERAGE UNDER SECOND OR SUBSEQUENT INJURY FUNDS 


The purpose of a broad type second injury fund is to encourage the em- 
ployment of the physically handicapped, and hence it serves a useful and 
humane purpose. It is submitted, however, that the suggested legislation 
contains a number of provisions of questionable merit as well as some outright 
defects. First, it is doubtful that any part of the cost of operating such a 
fund should be borne directly by the State. Rather, the fund should be 
entirely supported by assessments on insurance carriers and self-insurance. 
Second, the method of computing assessments must be elastic in order 
to guard against either the fund’s becoming insolvent or collecting more 
money than it needs. Assessments paid into the fund by insurance carriers and 
self-insurers should constitute an element of loss for the purpose of computing 
rates for compensation insurance. Since insurance carriers and self-insurers 
support the fund, they should have a voice in its management and conserva- 
tion and specifically should have the right to appoint an attorney to defend 
claims against the fund. For a comprehensive statute creating a broad form 
second injury fund, methods for financing it and preserving its funds, see 
section 15(8) of the New York workmen’s compensation law. 


J. MAINTENANCE BENEFITS DURING REHABILITATION 


The writer believes that where the process of rehabilitation, physical resto- 
ration or vocational where necessary, of an injured worker puts him to extra 
expense for board, lodging, travel, or other necessary expenses, he should be 
entitled to reimbursement for such reasonable expenses. However, the cost 
of vocational training should not be imposed on the compensation system un- 
less the employee, by reason of his work injury, is unable to return to his 
former occupation. This is a medical question to be determined by the agency, 
and its decision should be based not only on its observation of the employee, 
but also on the report of an examination by an impartial physician. 

Respectfully submitted. 


ASHLEY St. CLar. 
Boston, Mass. 
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PROPOSED UNIFORM EXTRATERRITORIAL STATUTE 


A. If an employee, while working outside the territorial limits of this State, 
suffers an injury on account of which he, or in the event of his death his de- 
pendents, would have been entitled to ue benefits provided by this act had such 
injury occurred within this State, such employee, or in the event of his death 
resulting from such injury, his dependents, shall be entitled to the benefits 
provided by this act, provided that at the time of such injury— 

(1) his employment is localized principally in this State, or 

(2) he is working under a contract of hire made in this State in em- 
ployment not principally localized in any State or Territory of the United 
States or in Canada, or 

(3) he is working under a contract of hire made in this State for em- 
ployment outside the continental limits of the United States, its Terri- 
tories, or Canada. 

B. The payment or award of benefits under the workmen’s compensation law 
of another State, Territory, province or foreign nation to an employee or his 
dependents otherwise entitled on account of such injury or death to the bene- 
fits of this act shall not be a bar to a claim for benefits under this act; pro- 
vided that— 

(1) claim under this act is filed within 2 years after such injury or 
death ; and 

(2) (a) the medical, surgical, hospital, or nursing benefits furnished or 
paid for by the employer under such other workmen’s compensation law on 
account of such injury shall be credited against the similar benefits 
to which the employee would have been entitled under this act had claim 
originally been made under this act; 

(b) funeral benefits paid or awarded under such other workmen's com- 
pensation law shall be credited against the funeral benefits due under this 
act; 

(ec) the total amount of all other compensation benefits paid or awarded 
the employee under such other workmen’s compensation law shall be credited 
against the total amount which would have been due the employee under 
this act, had claim originally been made under this act, on account of tem- 
porary total, temporary partial, permanent total, or permanent partial dis- 
ability or specific loss or loss of use of members ; 

(d) the death benefits paid or awarded under such other workmen’s com- 
pensation law shall be credited against the death benefits due under this act; 

(3) any finding of fact made under such other workmen’s compensation 
law, after lawful hearing at which such employee or his dependents and 
the employer appear in person or by counsel, by the tribunal having jurisdic- 
tion of claims thereunder shall be binding on the workmen’s compensation 
commission in any proceeding under this act and shall be given effect in 
its findings, rulings, and decisions hereunder. 


Representative Price. Mr. Smith, will you come around again? 
We are glad to have you back. 


STATEMENT OF OSCAR S. SMITH,’ DIRECTOR, OFFICE OF INDUS- 
TRIAL RELATIONS, U.S. ATOMIC ENERGY COMMISSION 


Mr. Smitn. Thank you. I haveasked Mr. William Satterfield, who 
is sort of our walking encyclopedia on insurance at the Commission, 
to come up with me, if there are any detailed questions. 

The principal present method of meeting so-called inadequacies of 
State workmen’s compensation coverage in cost-reimbursed contrac- 
tor operations of the Atomic Energy Commission is through the pur- 
chase of voluntary additional insurance. However, some of the in- 
adequacies which have been described do not arise in the Commission’s 
type of operation. There is also a special benefit plan arrangement 


1 See p. 284. 








l- 


S- 


‘ho 
on, 


of 
ac- 
ur- 


in- 
yn’s 


ent 








RADIATION HAZARDS 469 





which was established by the Manhattan Engineer District (prede- 
cessor to AEC). I will first discuss how the inadequacies are being 
met, and then explain the special benefit plan and the restrictions on 
its use. 

Except where monopolistic State funds exist, AEC contractors gen- 
erally have employed the services of insurance companies to file poli- 
cies with the various State authorities as evidence of compliance with 
workmen’s compensation laws, although in a few instances they have 
qualified as self-insurers. The use of insurance companies has been 
on the basis of a special cost arrangement. Aside from the desirable 
result of relatively low cost to the Government, this may also have 
facilitated the handling of some special problems. At least, the exist- 
ence of this arrangement is a factor to be considered if any generaliza- 
tion is attempted from AEC contractor experience to private opera- 
tions. 

Several of the deficiencies in some State workmen’s compensation 
laws, as outlined in previous testimony have been adequately covered 
under Commission policies applicable to its cost-reimbursed contrac- 
tors’ insurance programs. For example, AEC contractors are re- 
quired to accept liability for workmen’s compensation payments. 
This overcomes the elective feature of any compensation statute, at 
least in respect to the employer. Also, AEC contractors employ suf- 
ficient numbers of workers so that any State provision in regard to 
a minimum number of employees is not applicable. 

Further, we do not view any lack of subsequent injury funds appli- 
cable to radiation accidents as a problem in cost-reimbursed contractor 
operations. The primary purpose of a subsequent injury fund is to 
facilitate employment of persons who have suffered an injury or 
disability. While we have had no experience in case of radiation in- 
juries, our contractors have employed or reemployed employees that 
have had severe injuries or disabilities resulting from other causes 
or accidents. We are satisfied we couid assure there would be no 
discrimination by a cost-reimbursed contractor in respect to hiring an 
employee who had been in a radiation accident. The employee’s 
work assignment after hire would, of course, have to be consistent with 
established standards relating to the rate at which he might receive 
future radiation exposure. 

Similarly, in the matter of retraining, means are available within 
the Commission organization to meet this roblem in respect to em- 
ployees of cost-reimbursed contractors. While in several cases a 
decision has been made to remove an employee from work involving 
continuing exposure to radiation, retraining has been required for 
only one employee that we know of. The employee’s usual occupa- 
tion was one that did not exist except where there was some controlled 
exposure to radiation. Accordingly, when it became desirable to 
remove him from all exposure, he was retrained by the contractor in 
a new work occupation without loss of earnings. In all other in- 
stances, work requiring the same skills was avatlabie in areas where 
radiation exposure was not involved. Where such work is available, 
it simply becomes a matter of giving the employee a new work assign- 
ment at his usual occupation but in a different physical area. 

There are, however, two features of many workmen’s compensation 


laws which we have felt could be best dealt with by the purchase of 
additional insurance: 
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1. A limitation in the State law on the amount of money or the 
length of time for furnishing medical treatment to injured employees. 

2. The absence of occupational disease coverage for radiation or a 
definition of radiation in the occupational disease coverage which fails 
to include all radiation disabilities. 

In those States with a limitation on medical treatment, the Com- 
mission ordinarily requires its contractors to purchase extra medical 
insurance. Such insurance is readily available and effectively meets 
any State inadequacy in this respect. 

Where the State law fails to provide occupational disease cover- 
age for radiation, or where the definition of radiation disability 
omits coverage, coverage applies to any occupational AEC authorizes 
its contractors to purchase voluntary coverage through extrastatutory 
insurance or other equivalent means. These extrastatutory coverages 
are not limited to radiation. For instance, the additional medical 
coverage is provided for any injury or occupational disease that would 
require medical care beyond the statute provisions, and the voluntary 
occupational disease of some radiation disabilities, not under the 
statute. Under AEC policy, the voluntary coverage offers benefits 
to the same extent provided for other disabilities. In other words, 
with such coverage, even if radiation disability is not covered by a 
State law, an employee of an AEC contractor who suffers radiation 
disability will be offered the benefits to which he would have been en- 
titled under the State act, just as though his disability were actually 
covered by the act. We believe that device had provided a means for 
adequately meeting deficiencies in coverage insofar as our cost- 
reimbursed operations are concerned. 

The three remaining deficiencies identified in the 1959 legislative 
suggestions of the Council of State Governments pose somewhat dif- 
ferent problems. Employee waivers can be foreclosed only by legis- 
lation, and extraterritoriality can best be met in this manner. Also, 
we have not found a direct approach short of improved legislation 
for meeting fully the problem of time limitation for filing claims for 
disabilities. In those cases where voluntary insurance is purchased, 
some extraterritoriality may be provided and a time limitation is 
written in the endorsement applicable to the extended coverage that 
may be longer than the limit in the State law. Apart from this, 
however, we have met the time problem only by specific voluntary 
action in individual cases as they arose. 

It might be noted that these cases have involved delayed emergence 
diseases other than radiation. 

It will be seen that these various devices which are being used 
by AEC cost-reimbursed contractors meet most of the major defi- 
ciencies identified in State laws. Of the 10 deficiencies listed in 
the table attached to the Council of State Governments’ suggested 
State legislation in this area, 6 appear to have been satisfactorily 
covered under AEC practice in these operations, and 1—that of au- 
thorizing the workmen’s compensation agency to supervise medical 
care—may be of lesser importance here in view of the availability 
of specialized medical skill within AEC and its contractors. 

The Commission policy in respect to the purchase of extra volun- 
tary insurance, of course, becomes inoperative as compensation laws 
are amended to meet the pertinent deficiencies. 
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There is another device for payment of benefits to disabled em- 
ployees, which AEC inherited from MED. Early in the MED pro- 
gram, contractors were authorized to establish special employee bene- 
fit plans on the theory that employees would be subject to serious and 
unusual hazards with respect to which it was impossible to provide 
adequate ‘protection, coupled with a question, occasioned largely by 
security, as to the employee’s ability to buy personal life insurance. 
These special benefit plans permitted the contractor, with MED’s 
approval, to pay up to $10,000 in the event of an employee being 
killed or disabled as a result of certain specified hazards. The par- 
ticular hazards covered varied from one contract to another, but all 
included hazards which are to some extent peculiar in kind or degree 
to the atomic energy program—such as radiation, explosion resulting 
from atomic disintegration, and exposure to certain toxic materials. 

The payment of medical expenses was authorized as a part of, but 
not in addition to, the $10,000 maximum. Payments under these 
benefit plans were in addition to any workmen’s compensation to 
which the employee might be entitled and were available irrespective 
of whether the entieuad disability was covered by the State work- 
men’s compensation law. The plans did not establish any legal right 
to benefits in the employee or his beneficiaries. 

In January of 1952, a reexamination by the Commission of the 
basic premises of the plans in the light of actual experience suggested 
the desirability of a reconsideration of their terms and principles. 
The hazards covered by the plans had not, in fact, proved too par- 
ticularly great. Personal life insurance was now available. The 
effectiveness of the protective measures against the hazards had been 
demonstrated. Basically, the need seemed to be one of filling gaps 
in State laws to assure coverage of atomic energy disabilities, not one 
of providing a supplementary benefit to compensation for accepting 
unusual hazards. It appeared, however, that there might be some 
situations where the voluntary purchase of additional insurance 
might not be feasible. For instance, some public bodies are pro- 
hibited by law from purchasing insurance. Accordingly, special 
benefit plans were not completely abandoned but, rather, a substan- 
tial modification of their terms was adopted in any new contracts 
where they were used. 

The practice now is that if any unusual situation is discovered 
which cannot be feasibly taken care of by purchasing voluntary work- 
men’s compensation, a special benefit plan may be used to close gaps 
in the State workmen’s compensation ioe, but only to the extent that 
such gaps exist. The special benefit plan has been limited to these 
unusual situations in contracts negotiated since January 1952. Bene- 
fit plans existing before 1952 have not been changed since their exist- 
ence had become accepted as a part of the established plant working 
conditions. 

Since the adoption of this new concept of the special benefit plan, 
it has been used only twice—once in a contract with a State college 
where the plan was necessitated by the legal inability of the college to 
purchase insurance, and once as a device to extend the coverage of a 
self-insurer. 

.That completes my statement. 











472 RADIATION HAZARDS 


Representative Price. Mr. Smith, the other day we asked whether 
the Commission contractors are required to live up to the same stand- 
ards of permissible exposure or licensees. Can you answer that? 

Mr. Smirn. Yes, they are. 

Representative Price. You said that lack of subsequent injury fund 
provision in the law does not pose a problem in AEC contractor 
operations. Does this mean that you make no provisions for this in 
your contract ‘ 

Mr. Smirn. That is right. We think it is not a problem. We just 
could not tolerate a situation in which one of our contractors dis- 
criminated against a man because he had been exposed to radiation. 
It might well be that if the exposure was great enough, he could not 
be put back on work that involved further exposure, but we would 
certainly find some way in our cost reimbursed operations to see that 
there was no discrimination because of exposure. 

Representative Price. The very fact that he previously worked in a 
plant or industry where radiation was in existence would not dis- 
qualify him for employment under any of your contractors or in your 
own installation ? 

Mr. Smiru. Thatisright. It goesa little further than that. Actu- 
ally it is part of our business to promote atomic energy. We certainly 
would not be promoting it if we permitted a situation to develop in 
our own plants where people were discriminated against because of 
exposure. 

Sispsinanianinn Price. Have you had any instance where any con- 
tractor followed the policy ? 

Mr. Smiru. We know of no instance. This I suppose would have 
to be someone who left the program and tried to come back and the 
issue has nevercome up. We do have cases where people have obtained 
rather large exposures in the program and they continue to be em- 
ployed. In the few cases where the decision has been that they 
ought not to have any more exposure to radiation, we may employ 
them in work where they won’t get any more exposure, but they are 
still retained in the program. 

Representative Price. You are talking about exposures now in 
excess of the permissible limit? 

Mr. Smirn. There are a few cases of people—I believe the total 
number is 35—of people who have accumulated a sufficient amourft of 
exposure that the medical opinion is that they ought not to be exposed 
to any more radiation. They have been reassigned. How you relate 
that back to your question of the maximum permissible limit, I am 
notsure. I think very likely few of these onal have the total amount 
that would be permitted under the formula. It is rather a case that 
they have received a good bit of it, and the medical opinion is that they 
ought not to have any more. 

Representative Prick. You mention that the Commission meets the 
problem of providing benefits for employees where the latent effects 
of the radiation exposure are not evident until the statute of limita- 
tions in the law has expired by specific voluntary action. What do 
you mean by this? 

Mr. Smirnu. The only cases we can find where this question has 
come up involved exposure to beryllium. There are some cases jn 

which we have gone out when the exposure was discovered, after the 
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period of limitations had expired, and have made arrangements with 
the insurance companies to add an endorsement to our policies on a 
voluntary basis specifically covering those cases. 

Representative Price. But you have had several cases where nor- 
mally the statute of limitations had expired before the cases developed. 

Mr. Smiru. Yes, sir; the number is not great. I think we found 
two cases and both were beryllium cases. 

Representative Price. Could you give us any idea of the time ele- 
ment involved ? 

Mr. Smiru. I think the State had a 3-year limitation and about 5 
years had gone by here. Is this right? 

Mr. Sarrerrtetp. This one case I have a note on here, sir. The 
exposure apparently became evident in June of 1949 by examination 
from the employee’s physician. The exposure was back, I think, in 
1945. He was actually outside of the statute of limitations at that 
time. 

Representative Price. There was a beryllium case. 

Mr. SATTERFIELD. Yes, sir. 

ee Price. Have you had any other cases except beryl- 
lium 

Mr. SatrerFreLD. Nothing except beryllium that I am aware of. 

Mr. Situ. This I believe was in your State of Illinois where there 
was a 3-year time limit. This was just over the time limit. 

Representative Price. Is beryllium likely to be more bothersome 
than radiation ¢ 

Mr. Smiru. I don’t know whether it is more bothersome. We have 
had a number of cases that involved exposure to beryllium that have 
resulted in disability ; yes. 

Representative Price. What type of settlement did you make with 
this employee? You mentioned only one case, is that correct ? 

Mr. SatrerFIeELD. Only one that I had the figures on, sir. He is 
still working, incidentally. He needs medical treatment. This is be- 
ing paid for. An air conditioner was put in his home to give him 
some relief from his problem. If he ever develops a disability so he 
cannot work, he is eligible for the benefits which he would receive 
under the Illinois State workmen’s compensation. 

Representative Price. You have recognized the fact? 

Mr. SatTrerFIELD. We have voluntarily offered this. 

Representative Price. Even though the statute of limitations had 
expired ? 

Mr. SaTrerFIELD. Yes. 

Representative Price. What do you consider injury for purpose of 
records? What method do you use in distinguishing between a lost- 
time injury and a non-loss-of-time injury ? 

Mr. Smirn. We summarized them in this table that you have in the 
joint committee print. In the injuries that are reflected in here, we 
have adhered strictly to the definitions of the American Standards 
Association. The injuries shown as lost-time injuries are all instances 
in which the employees lost more than one full shift from work. I 
believe there are 35 listed. Of the 35 that are listed, 12, I think, are 
cases in which there was no clinically diagnosed injury in the sense 
that the doctor, after he had done all the testing and looked at him for 


a couple of days, found anything wrong with the man. We have 12 
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cases listed because the definition that the American Standards Asso- 
ciation uses embraced these people because they lost more than a shift 
from work. This is the standard method of reporting accidents that 
is used generally throughout the country. It is to be found in a publi- 
cation that the American Standards Association publishes. I think I 
probably have a copy of it with me. 

Representative Price. I think we have a copy of it in our file. We 
will check. 

Mr. Smiru. We can see that you get one. 

Representative Price. Do you have any suggestion how the various 
deficiencies in State law can be met to assure proper coverage of all 
employees, whether employed by the Commission, by a Commission 
contractor or licensee or other employer ? 

Mr. Situ. First, I would say to come back to the caution that I 
tried to put in my statement, while we feel that without any revisions 
of any statutes we have the situation under control, so to speak, within 
the Commission, I don’t think it would be wise to generalize from this 
and say it can be done this way with licensees. We can do things in 
our cost-reimbursed operations that can’t be imposed upon a licensee. 
I suppose the answer here is that these deficiencies, as most every other 
witness said, need to be taken care of through some sort of statutory 
revision. 

Representative Price. It could not be completely under control be- 
cause the beryllium case indicates it is not completely under control. 

Mr. Sairu. It is not under control except as we take care of them 
when they come up. 

Representative Price. That is on a voluntary basis. 

Mr. Situ. That is right. 

Representative Price. When you get away from the Commission it- 
self, maybe some people may not want to take care of them. 

Mr. Smiru. This is the best illustration in the world. 

Representative Price. In the case you cite, there is an indication that 
you don’t have it completely under control. 

Mr. Smiru. That is certainly true. 

Representative Price. Mr. Blackman. 

Mr. BiackMan. Mr. Smith, could I go back to the subsequent injury 
fund? You indicated that this you would not permit. In other 
words, you would not permit in a contractor operated installation for 
an employee to be discriminated against because of a past injury. 
Could this occur, for example, in actual discrimination without the 
AEC not knowing anything about it ? 

Mr. Siru. It could occur. 

Mr. Btackman. You would not necessarily know about it ? 

Mr. SmirH. We would not necessarily know about it. If it came 
to our attention we would certainly try and could find some way of 
straightening it out. 

Mr. Biackman. This depends on whether you find out and this 
would be determined by the Commission’s policy with respect to these 
things. 

Mr. Smiru. That is right. Again this is something we think we 
can do within our cost cuneate operations that obviously we would 
have no control over in the case of a licensee. 

Mr. Biackman. In other words, you reimburse the contractor for 
these additional costs as they might arise on this basis. 
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Mr. Smiru. This is right. The other illustration of the same kind 
I gave was the case of rehabilitation, and the man who was retrained. 
This fellow did have to go through an apprenticeship. The contrac- 
tor did carry him at his former journeyman rate while he was going 
through the apprenticeship. We reimbursed the contractor. After 
he completed his apprenticeship, his earning power was as great or 
greater than his previous occupation. There was a period of about 3 
years in which the contractor was put to additional expense for which 
we reimbursed him, 

Mr. Buacxman. On page 3 of your statement, Mr. Smith, in the 
last paragraph, you say that where the State law fails to provide oc- 
cupational disease coverage for radiation, the AEC authorizes its 
contractors to purchase voluntary coverage. I wonder whether you 
meant authorizes or requiries? Which would be correct ? 

Mr. SmirH. I would like to give you a very candid answer to that. 
Weare having a few problems in this, partly because of the definitions 
in State laws. I think we originally had this drafted that we required 
it, and then we decided we could not stand on that. We found a small 
amount of inconsistency which we are reviewing now and will iron 
out. Iam sure a month from now we can tell you that we can assure 
it Partly the difficulty is that we find differences of opinion in our 
organization and the contractor organizations as to whiethet a particu- 
lar State law does or does not cover all forms of disability. 

Mr. Buackman. What is the intent? 

Mr. Smrru. The intent is to see that the coverage is required. 

Representative Price. Mr. Aspinall. 

Representative AsPINALL. I have no questions. 

Representative Price. Mr, Smith, do the overexposure cases that do 
not result in immediate injury show up in your accident record ? 

Mr. Smrru. The only cases that show up in our accident record 
are the cases of people who lose time. In this listing that we gave 
there were, I believe, 35 cases, 12 of which involved people who had 
lost time for purposes of observation and examination but who 
showed no clinical injury. In the other table that is given in the 
report that we submitted to you, and strangely enough I think it is 35 
again, there are 35 cases of people who have been restricted from 
further exposure to radiation. Some of those 35 would include 
these 12. But I expect that not all of the 12 are in the 35 because some 
of the 12 after examination were permitted to go back on radiation 
with limited exposure. Some of the 12 were probably permanently 
removed from exposure to radiation. 

Representative Price. Are the records of these cases kept in a 
central office or at the installation itself? 

Mr. Smiru. The record of the accident cases—— 

Representative Price. I am talking about the overexposures. 

Mr. Smiru. A report comes in here once a year that summarizes 
bes. The detailed records of the individuals are kept at the local 
offices. 

Representative Price. At the local offices? 

Mr. Ssnrn. Yes. 

Representative Price. You do not have any central office file on the 
overexposure cases by individual ? 
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Mr. Smiru. We have a central office file that summarizes the total 
exposures, and is brought up to date once a year. May I just con- 
firm that with Dr. Western to make sure that is right? What we 
have in Washington is a summary of exposures by numbers. The in- 
dividual files of the individual people are kept in the local offices. 

Dr. Western. By the contractor, that is correct. 

Mr. Smrrxu. We have only the number file in Washington. 

Representative Pricr. Would you recommend a central source for 
that type of information ? 

Mr. Smiru. I suppose the important thing is to insure that they are 
available and they do exist, and we know where they are. I don’t 
know that it is too important where the actual file is except so long 
as we have adequate means of assuring that it is there. In respect 
to the cases that fall in the category of accidents, the ones that have 
the large exposures, we do have individual reports on those in Wash- 
ington. 

Representative Price. If a worker was transferred from installa- 
tion to installation, his record would follow. I think that is natural 
that it would. 

Mr. Smrru. Yes, the new contractor would get it from the other 
contractor. Yes. 

Representative Pricer. Thank you very much. We will see you 
later at the seminar. 

Mr. Smirx. Thank you. 

Representative Price. The next witness this afternoon is Mr. J. 
Dewey Dorsett, general manager, Nuclear Energy Liability Insurance 
Association. 


STATEMENT OF J. DEWEY DORSETT,’ GENERAL MANAGER, 
NUCLEAR ENERGY LIABILITY INSURANCE ASSOCIATION 


Mr. Dorserr. Thank you. 

Representative Price. Will you describe your organization and 
tell what work it is doing in this area? 

Mr. Dorserr. Yes, I would be glad to. 

Mr. Chairman, the organization as listed on your schedule is the 
Nuclear Energy Liability Insurance Association, and that is what you 
referred to, 1 am sure. As I wrote to a member of your staff, that 
organization does not insure these workmen’s compensation liabili- 





1General manager of the Association of Casualty and Surety Companies since May 10, 
1944. He is also general manager of the Nuclear Energy Liability Insurance Association, 
organized in 1956 to provide insurance for radiation hazards in commercial nuclear opera- 
tions. He has been with the casualty and surety association since February 1939, when he 
was appointed manager of the casualty department. He was elected assistant general 
manager in May 1943. 

Born in Chatham County, N.C., on July 8, 1898, Mr. Dorsett attended Guilford College 
for a year, then transferred to the University of Carolina, graduating in January 1922, 
with the degree of bachelor of science in commerce. Less than a month later he was 
sworn in as clerk of the superior court in Chatham County, N.C. 

While court clerk, he began the study of law and subsequently was admitted as a member 
of the North Carolina Bar. He resigned his court clerkship after 5 years to become 
assistant cashier of the Chatham Bank, Siler City, N.C. 

In 1929, Mr. Dorsett was appointed by Gov. O. Max Gardner as a member of the North 
Carolina Industrial Commission, which administers the State’s workmen’s compensation 
law. He became chairman of the commission in 1936, and in January 1939 he was 
designated as permanent chairman by Governor Hoey. He resigned in February of that 
year to become manager of the casualty department of the Association of Casualty and 
Surety Companies in New York City. 

Mr. Dorsett is also secretary-treasurer of the National Association of Casualty and 
Surety Executives and is a member of the board of trustees of the Industrial Hygiene 
Foundation of America, Inc. His home is in Ridgewood, N.J. 
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ties, or risks. The companies in their individual capacity take that 
type of insurance in stride. There is never need for limits as great 
as we have to insure under third party liability, which “Nelia” 
insures. 

Representative Price. That is what I thought, Mr. Dorsett. That 
is the reason I asked you to describe the work you were doing in 
this particular area. Go right ahead with your statement, Mr. 
Dorsett. 

Mr. Dorserr. My name is J. Dewey Dorsett. I represent and am 
general manager of the Association of Casualty and Surety Companies, 
a voluntary nonprofit organization with a membership of 130 capital 
stock insurance companies most of which write workmen’s compensa- 
tion insurance throughout the United States. 

I am also general manager of the Nuclear Energy Liability Insur- 
ance Association with a membership of 141 stock companies which 
provides liability insurance against radiation hazards to nuclear 
reactor installations and operations related thereto. 

I have had some personal experience in the field of workmen’s com- 
pensation having been chairman of the North Carolina Industrial 
Commission and president of the International Association of Indus- 
trial Accident Boards and Commissions. 

From the inception of workmen’s compensation in this country, 
insurance companies have performed an essential function. They have 
assured the payment of the medical and financial benefits to injured 
employees provided under workmen’s compensation laws. They have 
also protected employers against their liability under such liws, a 
liability which they otherwise in many cases could not satisfy. Their 
efficiency in performing this function has contributed materially to 
the achievements that have been made in this field. 

I have been requested to address my remarks to the accomplish- 
ments of insurance companies in meeting existing inadequacies in 
workmen’s compensation laws with respect to compensation for radi- 
ation injuries. In order to discuss this ae intelligently, it is 
necessary to make reference to the extent that coverage for such 
injuries exists under such laws, as well as to those areas where it 
does not. 

Only seven States do not provide any compensation for radiation 
injuries as occupational diseases. All of them, of course, provide 
compensation for such injuries to the extent that they are accidental 
and that term has received very broad construction. Insurance com- 
panies recognize the need of such coverage and have cooperated with 
industry and other interested parties in pointing to the necessity of 
legislative action in this field. 

I am glad to be able to report that in four of these seven States, 
Iowa, Maine, Montana, and New Hampshire, legislative attention is 
presently being given to this subject and, I have been advised, it 
has excellent chance of enactment. As a matter of fact, in Montana 
a bill newly providing for compensation for occupational diseases 
has passed both houses of the legislature and is awaiting executive 
action. 

Previous to this year, occupational diseases were not compensable 
in that State. Of the remaining three States, the Legislature of 
Mississippi does not meet this year and that of Alabama is not yet 
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in session. I believe the legislatures in those States will see fit to 
give attention to this subject when they do go into session. 

The remaining State is Wyoming, which operates under a State 
fund monopoly and provides no compensation for any occupational 
disease. It may be noted that the amount of industry in that State 
is limited. It may be hoped that the legislature in that State, fol- 
lowing the example of its neighbors, will in the future take action in 
this area. 

In those States where compensation for radiation injuries is pro- 
vided, coverage is as follows: In 33 jurisdictions broad occupational 
disease coverage is provided which covers all types of radiation in- 
juries. The remaining 14 jurisdictions which provide compensation 
for radiation injuries do so by specific reference thereto in lists of 
compensable diseases. 

Most of these are phrased in broad terms which cover most, if not 
all, radiation exposures. Colorado, New Mexico, Oklahoma, and New 
York have amended their laws in recent years to broaden their pro- 
visions in this respect. It is to be expected, in view of the great 
interest in the subject, that, where necessary, States will take further 
action to make certain that all radiation exposures are covered. 
Many bills are now pending before State legislatures. For your 
convenience, a summary of can provisions is attached. 

From the beginning, it may be appreciated that nearly all States 
presently provide or probably soon will provide compensation for 
radiation injuries under their laws. Insurance companies provide 
this coverage, except in the few States operating under a State fund 
monopoly where insurance companies are not permitted to insure 
workmen’s compensation. 

In addition, for such employment which may not be covered or 
where compensation for radiation injuries is not compensable, in- 
surance companies can provide voluntary compensation coverage of- 
fering benefits equivalent to those under the workmen’s compensa- 
tion law. They also underwrite, and this is more in the area of 
accident and health insurance coverage, plans providing benefits sup- 
plemental to workmen’s compensation. 

Mention has also been made of gaps in medical benefits. It should 
be noted that in 39 jurisdictions medical benefits are unlimited or 
may be extended without limit by the agency administering the law. 
It 1s very likely that at least in some of the States that have limits 
on medical benefits such limits will be extended or removed this year. 
Even in States where there are limitations on medical benefits in- 
surance companies have voluntarily, in furtherance of their rehabili- 
tation work, extended such care in many instances beyond the limits 

rovided in the law. Of course, they are prepared to provide such 

nefits in excess of statutory limits if the employer requests this 
additional coverage. 

The third problem area that has been mentioned with respect to 
radiation cases is that of time limits. Compensation laws contain two 
typs of limits in this respect. One, which is found in all States, 
relates to the time within which claim must be made. This usuall 
runs from the date of injury or disability. The other, which 1s 
found in about half of the States, specifies the time in occupational 
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disease cases within which disability or death must occur after the 
last exposure. 

These were provided to bar speculative claims the relationship of 
which to the employment would at best be questionable. However, 
with respect to latent radiation injuries which may not manifest them- 
selves for some time, they might serve to bar legitimate claims. 

Many States do not have any such provisions and others have ex- 
tended this period with respect to radiation injuries and in some 
instances other types of occupational diseases. 

Legislation on the subject has been introduced in at least 14 States 
this year. It should be recognized that in those States where radi- 
ation injuries are covered, compensation would be paid for the acute 
cases where the effects of exposure would soon be apparent. As far 
as long delayed latent cases are concerned, it is very likely that re- 
medial legislation will be enacted prior to the occurrence of disability. 
Insurance companies have recognized the desirability of legislative 
remedy in this area also and have called the attention of industry and 
other interested parties to this point. 

I believe the foregoing are the main points that have been stressed 
having specific bearing on compensation for radiation injuries. 
Others that have been discussed deal with questions such as benefit 
amounts, elective compensation acts, numerical exemptions, and so 
forth, which are applicable to all types of occupational injuries rather 
than radiation specifically. 

Most of these are of a nature concerning which insurance com- 
panies take no position. It has long been their view for example, 
that the amount of benefits and types of employment covered should 
be determined by the legislators, after consultation with the interested 
parties—labor which receives the benefits and industry which pays the 
bill. 

Insurance has consistently taken no position with respect to benefits 
as long as they are insurable. I thought I should make this point 
clear since some of the discussion has centered in this area. 

Other subjects that have been mentioned have had reference to what 
may be called the basic philosophy of the workmen’s compensation 
system itself, what type of conditions should be compensated, what are 
the obligations of society, and so forth. Judging by the time allotted 
to me I do not believe that I am expected to discuss these questions. 
I would like to state, however, that for many years insurance com- 
panies have provided compensation for many types of occupational 
diseases, including radiation. 

As a matter of fact that was one of the first of such diseases the 
compensability of which was recognized. At that time medical knowl- 
edge as to the effects of such exposure was limited. Even today, I 
dare say, many medical questions remain to be solved. There are, of 
course, many other occupational diseases in which long periods of 
exposure must take place before harmful effects are experienced and 
in which effects may be delayed. 

It has been found possible to provide compensation for such diseases 
within the framework of State compensation acts. Some of such 
diseases have involved exposure of many more persons numerically 
than radiation does, even today. Silicosis may be mentioned in this 
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connection. Research and effective preventive measures in which 
insurers, I may say, have played an important part have resulted in 
minimizing, if not completely eliminating, the hazard of exposure. 
The result has been vastly rewarding in the preservation of life, the 
retention of services of valuable skilled employees and substantial 
savings in industry. I feel certain that satisfactory solutions to 
problems of radiation exposure will likewise be found. 

The insurance industry would be glad to contribute the benefit of its 
wide experience, both with workmen’s compensation generally and 
occupational diseases specifically, in helping to find the solution to 
compensation radiation problems. These have been found in the past 
within the framework of State workmen’s compensation laws. Radi- 
ation injuries have been, can be and should be compensated within that 
framework. 

This permits experimentation with different solutions until the 
right answer is found. Conditions, moreover, vary from State to 
State. Some have suggested a single Federal system. Of necessity 
that would have to be pegged at something of a middle ground less 
liberal than many States more liberal than. others, probably unsatis- 
factory to both. 

The answer rests in the improvement, where necessary, of the pres- 
ent system, not its destruction. Such improvement is ‘rapidly being 
accomplished. As I have indicated, present coverage of radiation 
injuries is extensive. Where gaps exist voluntary insurance is avail- 
able. I respectfully submit that Federal action in this field is neither 
necessary nor desirable. 

(The appendix to Mr. Dorsett’s statement follows:) 


APPENDIX 
COMPENSATION FOR RADIATION INJURIES 


Accidents.—All States provide compensation for radiation injuries which con- 
stitute “accidents”. In many States very broad interpretation has been given 
to the term “accidents”. 

Broad occupational disease coverage.—Thirty-three jurisdictions provide 
broad occupational disease coverage which includes injuries resulting from 
exposure to radiation as follows: 


Alaska Massachusetts Rhode Island 
Arkansas? Michigan South Carolina 
California Minnesota Tennessee” 
Connecticut Missouri Utah 

Delaware Nebraska Virginia 3 

District of Columbia Nevada Washington 

Florida New Jersey West Virginia 
Hawaii New York Wisconsin 

Illinois North Dakota Longshoremen’s and 
Indiana Ohio Harborworkers’ Act 
Kentucky Oregon 

Maryland Pennsylvania 


Scheduled occupational disease coverage.—Fourteen jurisdictions provide 
compensation for radiation injuries in their occupational disease schedules as 
follows: 


1In Arkansas there is a schedule which includes radiation injuries and to which the 
Industrial Commission is permitted to add diseases to be compensated. A court decision 
apparently indicates compensation is not limited to scheduled diseases. (Solid Steel 
Scissors Co. v. Kennedy (1943), 171 S.W. (2d) 929.) 

2In Tennessee broad coverage may be elected. 

%In Virginia the employer may reject the broad coverage and elect schedule coverage. 
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Arizona: Ulceration of skin or destruction of tissue due to prolonged exposure 
to roentgen rays or radium emanations. 

Colorado: Poisoning or disease caused by exposure to radioactive materials, 
substances or machines or fissionable materials. 

Georgia: Diseased condition caused by exposure to X-rays or radioactive sub- 
stances. 

Idaho: Radium poisoning by or disability due to radioactive properties of sub- 
stances or to roentgen rays (X-rays) in any occupation involving direct con- 
tact therewith, handling thereof or exposure thereto. 

Kansas: Similar to Georgia. 

Louisiana: Similar to Georgia. Also has reference broadly to metals other than 
lead and their compounds. 

Montana:* Poisoning or disease due to exposure to X-ray or radioactive sub- 
stances. 

New Mexico: Contains a provision similar to Colorado. In addition, another 
specifying that the terms of this act shall apply to all other diseases con- 
tracted by virtue of work connected with and directly traceable to fissionable 
materials or radioactive materials and not specifically listed therein. 

North Carolina : Radium poisoning or injury by X-ray. 

Oklahoma: A provision similar to that in Georgia plus a reference to known 
diseases contracted by virtue of work connected with and directly traceable to 
fissionable materials or radioactive materials and not specifically listed herein. 

Puerto Rico: Poisoning by radium in any industrial process requiring use of 
radium or other radioactive substance in luminous paint. Manager of fund 
may add to list of compensable diseases. 

South Dakota: Ulceration of skin or destruction of tissue due to the prolonged 
exposure to roentgen rays or radium emanations. 

Texas: Similar to Georgia. 

Vermont: Similar to Georgia. 

The following States do not contain any provision for radiation injuries under 
their occupational disease schedules : 

Alabama covers only pneumoconiosis. 

Iowa broad occupational disease legislation pending—House bill 342. 

Maine legislation pending. 

New Hampshire legislation pending. 

No occupational disease coverage.—Mississippi and Wyoming. 


MEDICAL BENEFITS 


Medical benefits unlimited or may be extended indefinitely by administrative 
agency (39 jurisdictions) .— 


Arizona ° Michigan Oregon 

Arkansas Minnesota Pennsylvania” 
California Mississippi Puerto Rico 
Connecticut Missouri Rhode Island 
Delaware Nebraska South Carolina’ 
District of Columbia Nevada Texas 

Florida New Hampshire ° Utah * 

Hawaii New Jersey Washington 

Idaho New Mexico Wisconsin 

Illinois New York Wyoming ° 

Indiana North Carolina Longshoremen’s and 
Maine * North Dakota Harborworker’s Act 
Maryland Ohio 

Massachusetts Oklahoma 


Limited medical benefits.— 


Alabama: 6 months, $1,200. 
Alaska: 4 years. 


#S. 112 passed both houses, in hands of Governor. Prior to this year occupational dis- 
eases were not compensable except for a State pension for silicosis. 

5 Limited benefits for occupational diseases. 

* No compensation for radiation injury. 

7 Board may order such further care as will result in restoring earning power to a sub- 
stantial degree, or tend to lessen period of disability. 
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Colorado: 6 months (trauma only), $1,500. 

Georgia: 10 weeks—$1,225, may be extended by $375. 
Iowa: $1,500, may be extended by $1,000. 

Kansas: 120 days may be extended in extreme Cases. 
Kentucky: $2,500. 

Louisiana: $2,500. 

Montana : 36 months—$2,500 may be increased in total disability cases. 
South Dakota: 20 weeks, $1,000. 

Tennessee: 1 year, $1,500. 

Vermont: $2,500. 

Virginia: 60 days may be extended to 1 year. 

West Virginia: $1,600 plus $800 for rehabilitation. 


Special limits in dust disease cases.—Arkansas, Colorado, Illinois, Kansas, 
Maine, Nevada, North Carolina, Ohio, Texas, Vermont, and West Virginia. 





CURRENT STATE LEGISLATION ON COMPENSATION FOR RADIATION INJURIES—1959 

Arizona.—House bill 60 amends occupational disease provisions in several 
respects, including addition of poisoning by uranium and its compounds to 
schedule of compensable diseases. 

Arkansas.—House bill 496 increases period within which disability or death 
from radiation must occur from 1 to 10 years. 

Connecticut.—House bill 2160, makes specific reference to exposure to radia- 
tion in definition of disease. 

House bill 2161 exempts radiation injuries from 5 year time limitation. 

Senate bill 360 provides that in radiation cases time limit will run from time 
employee knew or should have known his disability was due to radiation. 

Idaho.—Senate bill 112 provides for broad occupational disease coverage and 
other amendments. 

Indiana.—House bill 480 extends period of limitation in occupational disease 
eases. 

JIowa.—House bill 342 provides broad occupational disease coverage. 

Kansas.—House bill 390 extends reference to radiation in occupational disease 
schedule and extends period of limitation. 

Maine.—House bill 83 provides compensation for radiation injury. 

House bill 588 provides broad occupational disease coverage. 

Maryland.—House bill 490 extends period of limitation in accident cases. 

Missouri.—Senate bill 167 provides specific coverage for radiation injuries and 
provides time limitation in disease cases shall run from time compensable injury 
is apparent. 

Montana.—Senate bill 112 newly provides compensation for occupational dis- 
eases, including radiation injuries. Passed both houses. 

House bill 397 provides broad occupational disease coverage. 

New Hampshire——An agreed bill by industry and labor which includes com- 
pensation for radiation injuries has been introduced by title only. 

Ohio.—House bill 130; in cases where there is delayed manifestation of disease, 
time limitation shall run from time of wage loss. 

House bill 470, radiation injuries specifically made compensable. 

Oregon.—House bill 431 extends period of limitation in radiation cases to 7 
years. 

House bill 401 extends period of limitation in occupational disease cases. 

South Dakota.—Senate bill 182 extends reference to radiation in occupational 
disease schedule. 

Tennessee.—House bill 573 (senate bill 471) makes specific reference to radia- 
tion injuries in occupational disease schedule. 

Texas.—House bill 71 provides period of limitation in radiation cases shall run 
1 year from date employee suffered incapacity and knew or should have known it 
Was caused by employment. 

Washington.—House bill 44 provides occupational disease claims must be filed 
within 1 year workman has notice from physician of its existence. 

Wisconsin.—House bill 218 increases statute of limitations. 

Hawaii.—Senate bill 45 extends period of limitations. 
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Mr. Dorserr. Nearly all States provide, or I am sure will soon 
provide, compensation for radiation injuries under their laws. Insur- 
ance companies provide this coverage except in the few States operat- 
ing under a State fund monopoly where insurance companies are 
not permitted to insure workmen’s compensation. 

In addition, for such employments which may not be covered, or 
where a compensation for a radiation injury is not payable, insurance 
companies can and do provide voluntary compensation coverage offer- 
ing the benefits equivalent to those under the workmen’s compensation 
law. In 88 jurisdictions, broad occupational disease coverage is pro- 
vided, which covers all types of radiation injury. The remaining 14 
jurisdictions, which provide compensation for radiation injury, do so 
by specific reference thereto in the list of compensable diseases. It is 
known as the schedule. In 39 jurisdictions medical benefits are un- 
limited, or they may be extended without limit by the agency which 
is administering the law. 

Compensation laws in this country contain two types of time limits, 
statutes of limitations. One, which is found in all States, relates to 
the time in which claim must be made. This usually runs from the 
date of the injury or the date of the disability. The other, which is 
found in about half of our States, specifies the time and occupational 
disease cases wherein disability or death must occur after the last 
exposure. The laws covering silicosis have that provision. Many 
States do not have such provisions, and others have extended this 
period in respect to radiation injuries, and in some instances other 
types of occupational diseases. 

Legislation on this subject, as you know, has already been introduced 
in 1959 in at least 14 States. It should be recognized that in those 
States where radiation injuries are covered compensation would be 
paid for acute cases where the effects of exposure would soon be ap- 
parent. As far as these long delayed latent cases that we hear so 
much about are concerned, it is quite likely that remedial legislation 
will be enacted prior to the occurrence of any disability. 

In my judgment the answer rests in the improvement where neces- 
sary of the present system, certainly not in its destruction. Such im- 
provement is rapidly being accomplished. As I have indicated, 
present coverage of radiation injuries is extensive. The gentlemen 
who preceded me verified that. Where gaps do exist, voluntary in- 
surance is now available. I respectfully submit that Federal action in 
this field is neither necessary nor desirable. 

Representative Price. Mr. Dorsett, on page 2 of your statement you 
said that only seven States do not provide any compensation for radia- 
tion injuries now. How many States would you say have compulsory 
provisions? 

Mr. Dorserr. Yes. First let me say this. We have in this country, 
as you know, I am sure, compulsory laws and elective laws. In my 
own native State of North Carolina, where I administered a compen- 
sation law for 10 years, frankly we didn’t make that law compulsory 
because it was thought by the lawyers in the legislature that we could 
not within the framework of our State constitution pass a law that 
would stand the test of constitutionality if it was compulsory. So we 
made it elective. But in making it elective under the general police 
powers of the State, and the highest court in the State so held, the 





484 RADIATION HAZARDS 


legislature withheld from employers their common law defenses which 
had the effect of making the i compulsory. Any employer with his 
wits about him would not run the risk of having his common law de- 
eae removed by not coming within the framework of the compensa- 
tion law. 

That has been true in quite a number of States. They are elective 
or voluntary, whichever you want to call them, because it was thought 
that they could not be made compulsory under the constitution of 
the State. 

Representative Pricer. What percentage of the States where you say 
it is necessary to fill a gap in the existing laws actually purchase addi- 
tional coverage? 

Mr. Dorserr. If I understand your question, in the State where 
I had experience—and it has been 20 years ago—the percentage of 
employers with five or more employees who were not subject to the 
compensation law was negligible, certainly after the first 2 or 3 years 
after the law’s operation. In the early years there were certain em- 
ployers who thought that there was no need for them to comply with 
the provisions, but over a period of time there was never any problem 
in the jurisdiction I lived, and from my little experience knowing 
something about other jurisdictions, the problem is negligible. 

Representative Pricr. How do you meet the problem of expiration 
of limitation dates? 

Mr. Dorserr. I beg your pardon? 

Representative Price. How do you meet the problem of compensa- 
tion for injury after the expiration of the statute of limitations? 

Mr. Dorserr. I lived through the silicosis scare in the thirties. 
That was quite a problem. The medical authorities made it clear to 
those of us administering the law that some of the effects of the 
inhalation of silica in the quarrying industry would show up much 
after the ordinary statute of limitations had expired for an injury 
by accident. That is met by providing that a period of time elapse— 
2, 3 or whichever number of years is felt to be reasonable— 
after the effects of the inhalation of this dust, which might have been 
10 years ago but he does not know about it until now, he is given 2 or 
3 years after he knows about his condition in which to file a claim. 
That is provided in the statute. 

Representative Pricz. Would you feel that it is enough to wait until 
the States of their own volition change their laws, both as to occupa- 
tional disease and as to the statute of limitations? 

Mr. Dorsett. Mr. Price, I have seen a great deal of improvement 
in the workmen’s compensation laws in the States in this country since 
I first started administering the law in 1928, and for that reason I 
am quite certain in my own thinking that there is sufficient leader- 
ship and ability in our States to take care of that problem. I think 
these hearings will have their impact in calling to the attention of 
legislators and to the Governors and others the necessity for bringin 
their laws up to date. Surely the victims of radiation injury beak 
be abundantly covered without any discrimination between those who 
suffer an occupational disease as against those who suffer an injury by 
accident. 

Representative Price. You feel, then, it is desirable to have uni- 
form coverage ? 
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Mr. Dorserr. Yes, I do. It makes no rhyme or reason why a man, 
the victim of an occupational disease, should not be paid on the same 
level as the victim of an injury by accident. 

Representative Price. What do you personally think you have done 
to achieve this objective of a uniform coverage system ? 

Mr. Dorserr. If you mean what I think you do— 

Representative Price. I am thinking myself as early as possible 
within a reasonable period, what do you think should be done to 
achieve uniform objectives as to coverage under compensation laws? 

Mr. Dorserr. I am not so certain that I have an observation to 
make on that. I don’t want to sound as if we are ourselves carrying 
any flag, but the insurance industry with which I am now connected 
has been using its leadership and its influence to do the very thing 
you are talking about. Employer representatives, labor will certainly 
use their influence. I believe there will be in all the laws proper cov- 
erage. There shoud be some differential in proper cases but it is minor. 
I do believe we will see in all the laws the same scale of benefits for the 
victims of occupational diseases. 

Representative Pricer. Do you feel there is any area in which the 
Federal Government can be helpful in the effort to promote uniform 
coverage ? 

Mr. Dorsrerr. Again, if I may answer the question in this fashion, 
when I was administering one of these laws I felt quite often the need 

and I am sure my counterparts all over the country so felt—for 
some research, some leadership, rather than dictation, from such places 
as the United States Department of Labor, the United States Depart- 
ment of Health, maybe the Department of Commerce itself. 1 think 
these Government units, working with the States without setting up 
standards for them, if you please, by their very leadership, knowledge, 
and research, have their impact on what the States themselves will do. 

tepresentative Price. You and your company must have had years 
of experience in dealing with this matter with regard to various State 
compensation laws. In recent years as a result of attention being 
given to radiation hazards has your problem been increased in any 
way? If so, what is the change in your operation due to the advent 
of radiation hazards? 

Mr. Dorserr. As far as my knowledge goes, claims for radiation 
hazards have been so few and far between so that there has been no 
problem. If there have been problems because of that, I don’t know 
about them. 

Representative Price. Have there been any problems caused by the 
use of different elements that have come out of this atomic energy use 
that may not be defined as radiation, handling beryllium, for example? 

Mr. Dorsrerr. I am sorry that my experience does not go to that 
and I don’t know. : 

Representative Price. Thank you very much. 

Mr. Dorserr. Thank you, sir. 

Representative Price. Under the original schedule for witnesses to 
testify this afternoon, the next witness would be Mr. Ray Oakley, sec- 
retary-treasurer of the American Association of State Compensation 
Insurance Funds. Mr. Oakley cannot appear this afternoon due to 
illness. Without objection, the record will be kept open to receive 
a statement by Mr. Oakley. 
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(The statement referred to follows :) 


STATEMENT BY RAYMOND J. OAKLEY, SECRETARY-TREASURER, THE AMERICAN 
ASSOCIATION OF STATE COMPENSATION INSURANCE FUNDS 


This statement is submitted in behalf of the American Association of State 
Compensation Insurance Funds comprised of the 19 State funds of the United 
States and Puerto Rico. We should like to preface our contribution with an 
emphatic endorsement of a statement included in the presentation of Arthur 
W. Motley, Director, Bureau of Labor Standards, U.S. Department of Labor, at 
hearings of the subcommittee held in Washington, D.C., as follows: 

“One of the important functions of the Bureau of Labor Standards is to en- 
courage the States to strengthen their workmen’s compensation programs. Work- 
men’s compensation, the oldest form of social insurance, has always been a State- 
operated program and we believe that it should continue to be a State program.” 

With equal emphasis, we protest as unfounded and untenable conclusions 
and recommendations included in the presentation of Andrew J. Biemiller, dir- 
ector of the legislative department of the American Federation of Labor and 
Congress of Industrial Organizations, among which are the following: 

“The problem cannot be solved by leaving it to the States. * * * We urge 
the Congress to enact legislation adopting a Federal program to meet the problems 
of workers injured by exposure to ionizing radiation. * * * We urge the com- 
mittee and the Congress to establish a national program to solve adequately a 
national problem.” 

The fact that the AFL-CIO recommendations are so completely at variance with 
statements submitted at your committee’s hearings by eminent authorities in- 
eluding those representing the insurance industry of the Nation, is significant. 
These submissions speak eloquently and factually of the “performance” of the 
insurance industry in meeting the problems of workmen’s compensation. The 
State funds of the Nation are an integral part of the bulwark of protection 
created and constantly enhanced for the injured worker and his dependents. 
By that token, and by virtue of the inclusive reference to State funds, we un- 
hesitatingly endorse the statements and testimony of— 

Ashley St. Clair, counsel, Liberty Mutual Insurance Co. (at the invita- 
tion of the staff of the Joint Committee) ; 

Hon. Norman A. Erbe, attorney general, Iowa, and chairman of the Com- 
mittee on Atomic Energy Law of the National Association of Attorneys 
General, representing the association and the Council of State Governments ; 

Ned J. Parsekian, chairman, Atomic Energy Committee, International 
Association of Industrial Accident Boards and Commissions ; 

and the several representatives of the insurance industry. 

Your inquiry addressed itself to the basic question: “Can a State workmen’s 
compensation system solve the problems posed by the exposure of workers to 
radiation?” The answer is overwhelmingly in the affirmative. The statements of 
these authorities and others who appeared at your hearings constitute a com- 
mendable record of the capacity and disposition of the insurance industry, includ- 
ing State funds, during a period of over 45 years, to meet the economic develop- 
ments of our Nation as respects the impact upon the workers of accident, disease, 
and death. In the light of this record, further detailed testimony from the State 
funds would simply be redundant. 

We should be remiss, however, if your record did not include an affirmative 
statement on this subject. Thereby, we too, conclude that Federal action in this 
field is neither necessary nor desirable. 


ROUNDTABLE DISCUSSION 


Representative Price. Now we will have a seminar discussion cov- 
ering the main points of today’s testimony. Those participating in 
the seminar will be Dr. Cheit, Dr. Forrest Western of the Atomic 
Energy Commission, Mr. Harry Nelson, Mr. Ashley St. Clair, and 
Mr. Clinton Fair of the AFL-CIO. 

With the exception of Dr. Western and Mr. Clinton Fair, the par- 
ticipants have testified in the hearings today. If those gentlemen 


will come around the table, we will get the seminar underway. I 
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will attempt to get the seminar underway by directing a question to 
Dr. Cheit and after his comment, any other members of the panel 
may comment and then you may want to raise questions among your- 
selves. This may be of great value in the formation of this record. 

Dr. Cheit, why is it important to differentiate between double stand- 
ard and adequate standards ¢ 

Dr. Cuetrr. I made that distinction in my paper and in my re- 
marks because I felt that the problem of double standards was one 
on which we could get perhaps immediate agreement. I would like 
to urge upon my fellow panelists here that we do so, and then turn 
to the question of adequacy as a separate issue. I think as I heard 
the papers presented this morning that it should be fairly easy to get 
agreement from the experts which the committee has assembled here 
on the areas of double standard that need to be eliminated. So I have 
tentatively in my remarks outlined six of them. I feel that here are 
six areas about which there can be no disagreement, six areas in 
which some workers are in effect given second class status under exist- 
ing legislation. Once these areas were cleared away, much time could 
be saved and our energy given to the other questions—the questions 
of adequacy, of liability and of flexibility. 

Let me just underscore that by saying that in the statements that 
have been presented this morning and this afternoon, I think there 
is a tendency to jump over to the concern of “Is this a Federal ques- 
tion or isn’t this a Federal question?” I think before that important 
question is asked and answered, a prior question needs to be asked, 
and that is, what needs to be done. 

Representative Price. I think I agree with you on that. The main 
question is what needs to be done. 

Mr. Cueir. So I would turn this back to you or to my colleagues 
here by starting out by saying that the first thing we ought to direct 
our attention to is this double standard problem, identify it, label it, 
and agree it should be eliminated, and then turn next to the other 
questions. 

Representative Price. You stated that you thought there would 
probably be general agreement on that question. Now let us see if 
there is. Do all the members of the panel agree on that subject! 
Does anybody else care to express himself on it ! 

Mr. Netson. I wonder if Professor Cheit would just briefly outline 
these double standards and those points he made so we could have 
them better in mind. 

Mr. Cuerr. Yes. In my prepared statement they appear at the 
top of page 17. They are the failure to cover occupational diseases. 
The time barriers limiting occupational disease claims. Poorer medi- 
cal benefits than those provided for accidentally injured. Waiver of 
radiation disease claims. Failure to cover radiation cases under 
second injury funds. Inadequate safety protection and regulations. 
These I considered the double standard oeliadion of the unusual nature 
of this hazard. 

The other papers this morning have commented at length on this 
matter. 

Mr. Sr. Crarr. For my part, I agree that the so-called double 
standard should be done away with. I think I argued at least 10 years 
ago that a man disabled from occupational disease should be treated 
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exactly the same as a man disabled from a traumatic injury. I would 
like to point out that the waiver problem is not peculiar to radiation 
disease claims. The waiver problem covers all sorts of injury. Like- 
wise, the broad type second injury funds that we have would cover 
radiation injury. We have two types of second injury funds. The 
first and the narrow type takes a man who has suffered a specific loss, 
a loss of an arm, and the second injury fund works this way. If he 
loses the other arm, his employer pays a stated amount, usually the 
amount due for the loss of the other arm, and the second injury fund 
picks up the balance of the liability for a permanent total disability. 
The broad form second injury fund is difficult to generalize. They are 
not the same. In general, a broad form fund takes a prior injury or 
degenerative disease or congenital condition which is a bar to em- 
ployment and says to the employer, if you hire this man and he suffers 
an injury which, together with his previous disability, results in a 
permanent disability substantially greater than that which would 
have resulted from the last injury, your liability will be limited to 104 
weeks’ compensation, and so much medical expense. The second in- 
jury fund will pick up the balance of compensation due. So the two 
points that Professor Cheit made with respect to waivers and second 
injury funds are not limited to radiation disease. The question is 
whether we should have waivers at all, and also whether the broad 
type or the narrow type second injury fund is desirable. 

I am pretty much in agreement with Professor Cheit except that 
waivers were instituted in workmen’s compensation in order to make 
it possible for physically handicapped people to get work. Ina State 
where waivers are now permitted under proper regulation, and there 
is no broad type second injury fund, waivers should be abolished at 
the same time that a broad type second injury fund is established. You 
don’t do away with your waiver until you get your broad type second 
injury fund. Would you agree with that? 

Mr. Cueir. Yes. 

Mr. Farr. Mr. Chairman, there is one point on this score. It isa 
tremendously unfair way to meet a problem when you say to a guy 
who is injured, “Waive your rights under workmen’s compensation 
and we will continue to give you a job, and if you get injured more 
seriously, that is really your problem and not ours.” The whole phil- 
osophical approach to waivers is to place the total responsibility upon 
the handicapped worker for anything which may happen to him 
thereafter. Recognition of the idea of the waiver ends any social 
responsibility in this particular field. 

Let me make a point on this whole approach. What I think Dr. 
Cheit has said, I believe, limits us. We should always remember 
that there are a series of hurdles that a claimant must climb over. If 
he is unable to make any of the hurdles his case is not compensable. 
The insurance carriers have had only few cases because the injured 
employee could not climb the hurdles in most instances in the United 
States today unless there was an “accident by injury” which could be 
pinpointed as to time and place. Any of the latent consequences of 
exposure could not have been compensable because they could not have 
met all the hurdles. You cannot say, “Let us cover all occupational 
diseases,” and do nothing about elective laws, because, if we have an 
elective law, we can have occupational cases covered and uncovered. 
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The point has been made that the reason we have elective laws is 
to meet a constitutional requirement. If this be true, we can’t have 
a workmen’s compensation system on a State basis without a dual 
standard. Applying the same principle to occupational disease 
claims, unless we eliminate numerical exemption, because some States 
exempt employers of 15 and less—unless we tie that to coverage of 
occupational disease, we can still have a dual system within each one 
of these respective States. 

To look at the problems of workmen’s compensation one by one I 
think would be a serious mistake. We can point out that 39 States 
cover occupational disease, but such is not the case. Because of the 
other barriers which exist within a particular State’s law, a specific 
disability is often not compensable. The only point I am trying to 

et across with all this is that even the six areas listed here have to 

e tied to the other features, too, if we are going to consider the dual 
kind of thing that Dr. Cheit is talking about. 

Representative Price. Is there any comment on that from anyone? 

Mr. Netson. I certainly agree with all of these standards that Pro- 
fessor Cheit has enumerated. I am wondering about one thing, and 
I would like to ask Mr. St. Clair about these prior injury funds. 
I understand how some of them operate when a man loses one limb 
and subsequently loses another one. He receives compensation so he 
is compensated for both of the losses, and yet the employer pays pri- 
marily only for the loss he has caused. What about these latent con- 
ditions that have produced no disability whatsoever, and yet years 
from now may produce some disability? That employee is under a 
certain stigma. If the employer knows that he has had a loading of 
radiation, the employer may be very timid about employing him. 
How he he be protected if he is protected at all by a second injury 
fund ? 

Mr. Sr. Cratr. You mean against another radiation injury? 

Mr. Netson. No, against any sort of injury because as 1 under- 
stand the second injury fund applies to any form of injury. If you 
want to limit it to the radiation injury, how can there be protection 
there ? 

Mr. Sr. Crate. I will repeat what I said to Representative Price 
when I was testifying. To use a second injury fund as an excuse to 
put a man who has had close to his maximum permissible lifetime 
dose of radiation to work again in a radiation area to my mind is 
absolutely wrong. You should do what Mr. Smith said; you train 
him for another job and put him in a job where he is not exposed to 
radiation. I don’t believe that a man who has had some exposure 
to radiation and has had no injury will have any difficulty in getting 
a job somewhere else. He goes to work for another employer. Why 
would it be difficult for him to get work ? 

Mr. Netson. We know in our silicosis experience it was extremely 
difficult. Employers laid off men with slight loading and tried to 
employ men with no loading at all. There probably was no danger 
there to the employee, but it was the effect produced on that employer. 
I wonder if we have that same sort of effect in radiation. How are 
we going to take care of these people who have wage loss because of 
an exposure, perhaps not sufficient to cause disability at any time, and 
yet it has that stigmatizing influence so that the employer says, I am 
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afraid to hire this man because of the fact that he has some loading 
of radiation. I have suggested a way to take care of that by paying 
some compensation for wage loss that results from that sort of thing. 
I am wondering whether the second injury funds are so set up that 
any of them take care of that particular situation. I don’t know. 

Dr. Cuerr. I don’t know that I can answer entirely. I would say 
that some laws provide for compensation only in cases of wage loss. 
The second injury funds to my knowledge do not generally provide 
this. They require actual compensable injury under the statute. If 
there is no wage loss, I don’t think they would be compensable in a 
case likethis. I may be wrong. I would stand corrected. 

Mr. Sr. Cuarr. I think you are quite right. If a man has no subse- 
quent injury, the second injury fund will not take care of him. I can 
see where a man has a radiation injury from which he recovers and 
he gets a job with another employer and suffers another radiation 
injury. It is possible to imagine that the second exposure might 
cause, with the first exposure, an injury which would be within the 
coverage of a broad type second injury fund. This is entirely theoreti- 
cal. A man might have some degree of anemia from exposure to 
radiation and gets a job where he is working with benzol. You can 
dream up these bizarre situations but I don’t think they are going to 
happen. 

r. Cuerr. I don’t want to carry this on at great length. Let me 
make a quick comment. I think the point that Mr. Nelson makes 
that the experience with the silicosis cases shows that employers are 
reluctant to hire these people, I think may well be borne out here. 
There is a certain precedent for compensation in this sense. The Su- 
preme Court has held under the National Labor Relations Act that 
the provisions against discrimination apply to instatement, as well 
as to reinstatement. I think the analogy here might well be pursued. 

Dr. WesTerN. First, I would like to mention the question of hire or 
rehire very briefly. Many people who make recommendations about 
selection of personnel for work with radiation and radioactive ma- 
terials aie prefer to hire persons who have no evidence, as for 


example an unusual blood condition, which indicates that they might 

be unusually susceptible to exposure to radiation. This is not a dis- 

crimination against the person. It may perhaps even be in the best 

interest of the employee who is beng rejected for this particular type 
y 


of employment. It is not ordinarily made on the basis of whether 
or not the employer may be subject to workmen’s compensation, but 
simply a feeling that people with this sort of physical picture may be 
more susceptible to risk and should be employed in other occupations 
rather than with radiation. 

I would like to come back to what seems to me a more basic con- 
sideration here. In applying the term double standards to these 
various things which Mr. Cheit has listed here, I think in a sense 
he is implying something which is not quite exact. He is trying 
to say, it seems to me, that one should bring two rather different 
situations under exactly the same standard. I would submit that 
this may be impossible. There are things beyond the control of man 
which make some sort of double standard in dealing with accident 
and in dealing with radiation injury or any occupationally induced 
disease a double standard. I think we could start out with an agree- 
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ment that all of us would like to see the employee completely pro- 
tected against the hazards of radiation. If by this you mean do we 
or do we not agree as to whether there should be a double standard, 
I think it is very easy to agree. When we start, however, investi- 
gating how we can avoid treating these differently we find it is not 
entirely a matter of legal problems, or it is not a matter of desire. 
It has been made quite clear in testimony which has been presented 
before the committee during these hearings that it is impossible in 
the cases of many occupational diseases, including radiation induced 
diseases, to determine whether or not the disease does have an occu- 
pational origin. In this respect you are faced with a double stand- 
ard of one sort or another. You can, for example, throw out a 
claim on the basis of that you cannot show occupation origin, or 
you can admit all claims on the basis that there is a presumption of 
occupational injury, even though it can’t be shown, or you can take 
some intermediate ground. But nevertheless you cannot treat this 
kind of disease on the same basis that you can an accidental injury. 

Representative Price. Do you want to comment on that? If not, 
I would like to direct a question to Dr. Western. 

Mr. Cuerr. I would gladly defer to your question. 

Representative Price. Throughout the hearing so far we have had 
much testimony as to the very low number of radiation accidents. 
Is there any reason to believe that the reason we do not have many 
radiation accident reports is that they are too difficult to diagnose? 

Dr. Western. The things which we have reported as radiation 
accidents are cases of injury resulting from exposure to large doses 
of radiation in which there is no question about the relationship of 
the biological effect of exposure to radiation. It is possible that 
there have been cases of biologically serious injury, such as leukemia, 
for example, which have developed as a result of exposure to radia- 
tion within the operations of the Atomic Energy Commission. It is 
also possible that. there will be more cases of this sort as time goes 
on. I say possible because, as has been indicated both in these hear- 
ings and in previous hearings held before the Joint Committee, I 
believe, the probability of these effects is so small that they cannot 
be observed either with respect to individuals or with respect to con- 
trol studies in large groups of animals under laboratory conditions. 

However, there is sufficient evidence that there is a small probability 
of something like this occurring, as Dr. Taylor made clear in his dis- 
cussion of standards of radiation protection last Tuesday, that it is 
generally considered prudent to assume that there are effects of this 
sort which cannot be identified with respect to the exposure of any 
particular individual. One may give, on the basis of the best scien- 
tifie evidence that we have, some rough estimates of the maximum 
probability that is considered possible. In fact, in the Joint Com- 
mittee Print of “Selected Materials on Employee Radiation Hazards 
and Workmen’s Compensation,” February 1959, we have tried on page 
77, to make such estimates for leukemia. (The table given contains a 
systematic error which was reported in these hearings at the begin- 
ning of the afternoon session of March 18, with a request for per- 


mission to correct the statements reported here. The following is 
the corrected statement.) 
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Although we do not know whether or not exposures to radiation at 
the maximum levels permitted under current standards of radiation 
protection will result in somewhat greater than normal occurrence of 
leukemia, there is good reason to believe that we can establish upper 
limits to such occurrence. For example if a person who had worked 
year after year at an exposure of about 5 rem per year were to develop 
leukemia, on the basis of the hypothesis to which the table refers, 
there would be about five chances out of six that the leukemia had 
developed as a result of exposure to radiation. 

I might say that this would mean that a person working a lifetime 
under the maximum exposure to radiation permitted by these stand- 
ards might have approximately one chance in 75 of developing 
leukemia as a result of such exposure. 

We are talking about low probabilities. It is impossible, then, for 
us, since practically none of our own employees work at anywhere 
near the maximum standards of radiation protection, to expect any 
statistical observation to allow us to say that we have or have not 
had cases of leukemia. We simply can say within these limits of 
knowledge we may have had. 

Representative Price. Is there any other comment on that? 

Mr. Farr. The only point that keeps coming to my mind is this. 
The results of overexposure can be both acute and protracted. Am 
I right on this? 

Dr. WestTerN. This is quite right. We do not see any problems 
at all in dealing with the immediate results or the acute results of 
exposure to radiation. When we are talking about standards of radi- 
ation protection, we are talking about an average of 5 rem per year. 
We do not get acute results until we get to single exposures of about 
the order of 100 rem per year or 75 and 125. There is a very large 
range in there. It is only as the result of a very sever accident that 
we would have what I assume you refer to as acute results. Fol- 
lowing an acute result there may be a delayed result. In this case 
if one had a case of leukemia after a case of very high exposure, one 
that produced serious acute results, the assumption that this was a 
result of exposure might be much better than if the worker had been 
subjected to much lower exposures. 

Mr. Fam. The only point I make on this score is that under our 
State laws, if a latent disease followed an acute incident in most 
States, that case would be closed after a period of 5 or 6 or 7 years 
and no latent disease would be compensable unless there was an addi- 
tional exposure which could have aggravated the previous injury. I 
wanted to show that because we have latent effects, our State laws, 
because of the close-off dates, would make it noncompensable. I un- 
derstand in a number of States this is not true, but this is true in the 
majority of jurisdictions. 

Mr. Cuerr. I would say the point Mr. Fair makes is true.. It is a 
complicated point. Take California; the Commission has 5 years of 
jurisdiction. However, if a claimant files a claim 1 day before the 5 
years is over saying something has happened, they have another 5 
years. If he does not, your point is absolutely right. 

Mr. Farr. In most States they are automatically closed off, some- 
times within a year. 
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Mr. Sr. Crarr. That is right. There are a number of States where 
they are not. In Massachusetts, once a man’s right to compensation 
has been established, the board retains jurisdiction over the claim until 
the man has died and you have gone to his funeral. In New York 
the board loses jurisdiction after 18 years from the date of the injury 
or death end also after a lapse of 8 years from the date of the last pay- 
ment of compensation. 

Mr. Cuerr. I would like to be presumptuous enough to suggest that 
the double standard ought to be eliminated. It seems to me that Mr. 
Fair wanted to go into matters of questions of adequacy. 

Mr. Farr. I only wanted to point that they are related. You can- 
not separate this discussion into categories. In each case we must 
treat the different steps as a whole. 

Mr. Cuerr. I don’t have a vested interest in the description. 

Mr. Sr. Cuarr. I think what Dr. Cheit meant was that a man dis- 
abled from occupational disease should get the same benefits and the 
same medical care as a man who suffered traumatic injury. I don’t 
think he meant that you did not need in a workmen’s compensation 
law special provisions with regard to occupation disease, and with 
regard to certain types of occupational disease, like radiation disease. 
In order to achieve the result he believes is desirable, and I think we 
all pretty much agree, you have to have special occupational disease 
provisions in every workmen’s compensation law. 

Representative Price. This would be a good place for me to get my 
next question in, and then have you take that around the table. 

Are radiation hazards any different than any other occupational 
disease hazards in the administration of workmen’s compensation ? 
Will you take that first, Dr. Cheit, and give us your expression on it 
and damn we will see what the other members have to comment. 

Mr. Cuerr. There are differences in the sense that I have referred 
to them in my statement as the liability questions. If we assume that 
they could be identified as radiation diseases relating to the employ- 
ment, then it would follow that they would not, in my mind, be dif- 
ferent. However, the problems of identifying first that a radiation 
disability has occurred, and secondly relating it to the employment 
may be indeed very difficult. This is the point that was being made 
about liability. To this extent I would say the difference is significant. 

Here in my paper I suggested that the existing compensation forms 
may have to be altered somewhat in order adequately to insure that 
radiation disability can fit into the system, because it will either have 
to be presumed that under certain circumstances that disability was 
radiation caused, or there will have to be some probability approach 
to it, and if neither of these alternatives is acceptable, then the basic 
philosophy of workmen’s compensation will become atomized, if you 
will. 

I feel to this extent the problem is indeed different. We have here 
a man with years of administrative experience, probably as much 
as any man in the United States has had, so I will defer to him, if I 
may. 

Mr. Netson. When we come to these procedural questions, I think 
probably radiation does present a litle more difficulty in some respects 
than silicosis. It sems to me that the thing to do if possible is to 
set. up authoritative criteria. I think we have to work with the ma- 





494 RADIATION HAZARDS 


terial we have now. Ten years from now we may know a whole lot 
more about it. We have a problem that we must face today on the best 
information that is available. I think those criteria should be set 
up and then we should invoke certain presumptions for and against 
the theory of causation as related to the injury. I think that would 
assist a great deal in the way of establishing uniformity, and also 
in being fair about deciding cases. 

Representat.ve Price. Who should set up the criteria ? 

Mr. Netson. I think that should be done probably as we talked 
this morning on a national basis to begin with. The people who know 
most about it are the ones who ought to suggest the criteria. Then 
comes the question of whether it is going to be persuasive with the 
States or whether you are going to say to them you must accept this. 
It probably will be persuasive for the time being at least. I would 
think that the States which have this sort of problem would be very 
anxious to have these authoritative criteria set up, and they should 
be authoritative as far as we are able to have them, authoritative under 
the present state of our knowledge. 

Having set up those, I think the States would be very receptive on 
the whole to using them in the decision of cases. The presumptions 
would assist them in deciding a case. We could never decide any 
case on the basis of absolute certainty. But under workmen’s com- 
pensation we don’t work under certainties. We work on reasonable 
probabilities; not on possibilities but on probabilities. 

To revert to silicosis in the one field in which we have experience, 
we have a man with silicosis, and he acquires tuberculosis. He might 
have a slight dusting of the lungs. The question arises, does that 
predispose him to the development of tuberculosis or not? There 
you have to set up a sort of criteria and probably allow some cases 
that strictly should not be allowed in order to be sure to allow the 
cases that should have compensation. 

Representative Price. Then you have the feeling that whatever 
source is qualified to speak authoritatively in regard to radiation 
should exercise leadership in formulating some sort of standards by 
which the problems involving hazards should be met. 

Mr. Nexson. That is correct. I think the leadership should come 
from one source, the best source. Why should we go to 49 States 
and have 49 different sources, some of them very, very poor criteria, 
when we can all get together and get the best criteria of all, and we 
we can give those to the States. If the States do not agree with them, 
they won’t adopt them, as long as they still have the compensation 
function. 

I would think that the States would welcome that sort of thing, and 
it would be the very best way to do it. 

Mr. Farr. I would agree with everything Mr. Nelson has said, but 
I would draw the committee’s attention to his conclusion that we 
should attempt persuasiveness. The reason I say this is that the 
courts of the various States have approached this problem of “caus- 
ally related” in many ways. There is the doctrine which the Wis- 
consin people use of “reasonable probability.” Other States say in 
injury to be compensable must be directly caused by exposure. An- 
other group—and this is a more liberal jurisdiction—will say but for 
the fact he was in the plant, he would not have had thus and so. 
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They don’t quite say it this way in occupational diseases but it sums 
up to this. All of these have case-law definitions which differ widely. 
Assume we get the States in 1961 to test persuasiveness. 

I would say somewhere between now and 10 years from now we 
might know if the standards have been accepted. 

The other thing which Mr. Nelson brought out this morning, which 
I think is important, is for us to presume here that the States will 
write the law so clearly and so directly that it would not be misunder- 
stood or misinterpreted. This a pretty difficult thing to do. 

Many States, for example, unless an amount of exposure is written 
right into the law—which should be presumed as dangerous, will find 
there has been an improper delegation of the authority of a legislature. 
All of this leads to my agreement with Mr. Nelson up to the point 
where I think that just persuasiveness would meet our problem. 

Mr. St. Cuar. To me, Mr. Price, there is some danger in what Mr. 
Nelson says. I dislike to see all this written into the statutes. These 
standards are going to change, as Mr. Fair pointed out. It seems to 
me it might be better for a State to authorize its workmen’s com- 
pensation commission to establish from time to time by regulation 
what accumulated dose of radiation over certain periods of time would 
give a man a benefit of a presumption, or to the contrary, as Mr. 
Nelson suggests. Statutes tend to be permanent. I think that the 
testimony that was given here last week has shown that our ideas 
and the ideas of the specialists in this field are constantly changing. 
I don’t think we should try to jell our present ideas about standards 
into statutes. I think we should do a little bit of experimenting to 
find out what is the best way to achieve the result we are seeking. 
It is practically certain that the first way that is tried won’t be the 
best way. Our compensation system has been an evolutionary one. 
It is by no means perfect. Different devices have been tried. Dif- 
ferent things have been done, and as they proved successful in one 
State or two or three States they have been adopted by other States. 
I think we should give ourselves the same opportunity here. 

Mr. Nextson. May I say one thing so I won't be misunderstood. I 
did not mean to say that this should be writteen into the law neces- 
sarily. I thoroughly agree with Mr. St. Clair, that that may not be 
the best method of treatment. The Commission and administrative 
bodies should have rulemaking power and therefore would have the 
flexibility of making the rule and changing the rule as it became 
necessary, in the light of advancing scientific knowledge. 

Dr. Western. Coming back to your original question, Mr. Price, 
from which this discussion of standards arose, I believe the question 
was, is radiation greatly different from other diseases which may be 
occupationally induced? Is it in a class by itself? 

I think one of the reasons that we tend to consider radiation as in 
a class by itself is that we know a great deal more about the effects 
of radiation than we know about the effects of many materials which 
are commonly used in industrial practice. 

During the last 20 years we have introduced a great many organic 
materials into industrial use which have not even been tested out 
singly on animals, and many more in which the tests are certainly not 
sufficiently extensive to be conclusive. 
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In addition to that, we have the diseases, such as heart diseases, 
which we have discussed, which undoubtedly can be a radiation ag- 
gravated disease, possibly a radiation-induced disease. But we have 
no quantitative means of determining the contribution which a man’s 
occupational history makes to these diseases. 

So I think the answer to your question perhaps is not that radiation 
is different but we have progressed further in understanding the re- 
lationships between cause and effect in radiation than we have in many 
diseases which are now and will become increasingly more recognized 
as occupationally induced diseases. 

With respect to the matter of standards, my principal interest in 
this discussion is to see some kind of workmen’s compensation which 
will be just to everybody concerned. It will not be executed in such 
a way that the result will be a double-standard or will be capricious in 
any way. I am not opposing, in the comments I am making, any 
particular proposal that may be made by anyone. I am simply trying 
to subject each of these proposals to the question of feasibility, prac- 
ticability and so on. 

In this field of a uniform standard which I heartily endorse, in 
spite of the objections that have been raised to it—and the objections 
are real and I will give some more—I think in view of the fact that 
one cannot relate such a disease as leukemia to radiation exposure ex- 
cept on the basis of probability, it is absurd to assume that any par- 
ticular court could make a better determination of what that prob- 
ability would be than can some designated agency at the beginning 
before the case comes up to court. 

I am heartily in favor of the matter of uniform standards for the 
determination of presumption. However, I do want to point out 
that this is not as simple as it sounds. We talk, for example—I have 
spoken here, too—of whole body exposure to radiation. This is a 
fairly simple case. When you start talking about exposure to radio- 
active materials that are taken into the body—we deal with anywhere 
from 50 to 300 different kinds of isotopes in varying quantities—one 
begins to get into complexities that it would be almost impossible to 
cover with such standards. One cannot avoid, to some extent, evalua- 
tion of certain cases on an individual basis. 

Dr. Cuerr. I am reminded of the definition of the recipe for rabbit 
stew which starts out: “Catch one rabbit.” 

The problem here, I think we agree, that if these cases are to fit 
inside the framework of workmen’s compensation, there needs to be 
some standard set up which either presumptively or on a probability 
basis cases will be decided. 

Kither they are occupationally related, compensable, or they are 
not. 

I think we have gotten agreement on that point. It seems to me the 
question now is, who will set the standards, and how are they to be 
revised ? 

Does that bring us up to what is at issue now? It seems to me 
that 

Representative Price. Mr. Blackman has a question directly to that 
point. 

Mr. Buracxman. I wonder, Dr. Cheit, if we do feel precisely this 
way. This is what I was trying to bring out at this point. 





in 
ns 
rat 
exX= 
ar- 
ob- 


ing 


the 
out 
ave 
is a 
dio- 
ere 
-one 
e to 
lua- 


bbit 
o fit 
o be 
ility 
Y are 


e the 
to be 


o me 
» that 


y this 


RADIATION HAZARDS 497 


The present workmen’s compensation laws in many States make 
decisions with respect to various types of occupational diseases from 
all kinds of substances. Some of them, like the organic phosphates, 
for example, are complex kinds of chemicals which have a varied effect 
upon the human body. These are administered currently in many 
jurisdictions through the systems that they have. Heart cases—and 
going down the list there is a whole raft of them. 

These are done without establishing any criterion over here. In 
other words, no one has said that if someone inhales so much of the 
organic phosphates that. is used as an insecticide in a given situation 
that this presumably establishes a disability. 

The question, it seems to me, is radiation sufficiently different so a 
criterion has to be established on this. I raise this question because 
is there agreement that this is different in this respect ? 

Dr. Cuerr. This is a very good question. It is a very pertinent 
question. In answering it let me precede myself to say that one rea- 
son why workmen’s compensation administrators and insurance com- 
pany representatives are so confident that this standard can be met 
is that they have experience. They have seen where commissions 
have handed down decisions where there are three doctors on one side 
saying one thing and three on the other saying another, but the fellow 
who has to make the decision makes the decision. 

As I know you have, if you have witnessed commission hearings in 
which the best available heart man can’t agree on causal relation, the 
commission has to make a decision. I saw a woman 3 weeks ago 
awarded a set of false teeth for a low back injury as part of the med- 
ical expenses. They found no trouble in finding the causal relation, 
although to me it was obscure. It was obscure to the insurance com- 
pany who was fighting it. But she got it. 

Of course, we could go ahead and simply say to our present com- 
missioners and to our referees, use your best judgment and make 
a decision. I think what we are saying is that maybe some injustices 
can be avoided since the hazard and the disability may be long emerg- 
ing, and the referees could be made a little more expert if we provided 
them some guidelines. I think this is really what we are suggesting. 

Is this your feeling, gentlemen ? 

Mr. Sr. Cuatr. Yes. I think it likely if nothing was done with the 
workmen’s compensation laws beyond correcting the inequities we 
have talked about that under our present methods of investigating 
claims, establishing a man’s exposure to radiation, and showing his 

condition and the probable cause thereof by medical evidence, most 
of the cases would be decided and decided justly. I have great con- 
fidence in our workmen’s compensation boards. They handle their 


cases very skillfully. They do give the workmen the benefit of the 
doubt, but that is what the law tells them to do. 


Dr. Cuerr. I think this is the question. 

Mr. Farr. I can’t concur for this reason: I think we would have 
no question where there had been an overexposure and the fellow is 
acutely ill and where there is a definite time and place. I don’t think 
the commissions would have any trouble with that. 

But let us take the kind of instance which Mr. Blackman cites. The 
commission may well be in doubt whether the organic substance is 
causally related to the disease. It happens that California has a 
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fairly liberal interpretation of causal relation, but a standard of 
causal relation must be met. 

The leukemia which could arise as a latent disease from exposure 
could also have arisen from some other organic irritant. How can 
commissions find “causal relationship” under such circumstances? 

Our problem is unique because of the difficulty of showing causal 
relationship between an exposure over a period of years or many years 
ago and the disease. 

This is an expanding industry. There is going to be more and more 
exposure to radiation as time goes on. It is an integral part of our 
growth as a nation. We need to get experience with ra lation, but 
we must protect the workers while we are getting it. 

Representative Price. Is there any further comment? 

Mr. Netson. I think these heart cases and silicosis cases and all the 
rest of them are now decided on criteria. But the criteria are usually 
in the heads of the commissioners from testimony they have heard 
and the studies they have made through the years; they have estab- 
lished their own criteria, which may or may not be scientifically valid. 

Here we have a new and novel field and I think we need a greet 
deal of guidance that is not now wholly available. I am highly in 
favor of criteria for all of these different heart conditions and the 
rest of them. The States should be deciding these cases on the basis 
of the best authoritative information. You can get testimony and 
you do in almost every case so that you can decide the case any way 
you want to. 

There is some testimony, and if there is some credible testimony 
the record is sufficient to make the decision either way. But there 
should be some guide, and I think that is where we need our criteria 
in this new field. 

Representative Price. Dr. Cheit, on page 15 of your paper your 
outline four basic problem areas. 

What measures do you think are desirable for their solution ? 

Mr. Cuerr. I feel that the problem of adequate control and safety 
legislation is the most urgent and we must address ourselves to it 

first. I feel at the same time, the matter I have referred to as double 
standards, should be eliminated and I feel it could be. 

The problem of adequacy which the seminar has not yet addressed 
itself to yet—the council’s 12 proposals—should be looked at. 

You ask the question how should it be done. At the present time, 
the States have the jurisdiction under our present laws. Assuming 
we could agree here that certain extensive changes are needed, should 
we be optimistic that the States will respond or not ? 

I listened very carefully to Mr. St. Clair’s excellent paper in which 
he pointed out he was optimistic. He said, and I hope my notes were 
right, that there were 16 States in 1936 that had occupational disease 
laws, and today, 22 years later, there are only 7 that have no coverage 
at all. 

Mr. Sr. Crater. Only seven that have no coverage for radiation in- 
jury. Only three with no coverage at all. 

Mr. Cuerr. I might add only 21 that have full coverage under a 
blanket schedule. 

Mr. Sr. Cuarr. No. There are 29 or 30 that have excellent occu- 
pational disease protection. 
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Mr. Cuerr. I am just referring to blanket. 

Yes, including the new States and the District of Columbia. 

Mr. Sr. Cuarr. I take exception to placing Tennessee and Virginia 
in the list of States with restricted occupational disease coverage. 
In Virginia an employer is liable for any occupational disease suf- 
fered by one of his employees unless he affirmatively rejects com- 
plete occupational disease coverage and elects the schedule set forth 
in the act. By far the great majority of employers in Virginia take 
the complete coverage. 

In Tennessee the opposite is true. There is a rather limited sched- 
ule, but an employer can elect to buy full coverage for occupational 
disease and most of them do. 

Mr. Cuerr. I am not disputing any of this. To get back to where 
I was, Mr. St. Clair’s point is that there is room for optimism be- 
cause there were but 13 States in 1936 with good occupational disease 
coverage or radiation coverage in this case, whereas today there are 
only 7 who do not cover it at all. 

I would say there are only about 29 States who insure coverage by 
providing blanket coverage. With this you will agree. 

Mr. Str. Cuatr. I will agree. 

Mr. Cuerr. The question is, how do you interpret the progress over 
these 22 years? Is this ground for enthusiasm, with a feeling that 
the States will respond with perhaps the additional impetus from 
these hearings, or is thisa rather poor one? I would submit that there 
is some basis for disagreement. 

Mr. Sr. Cram. Let us take the States that don’t have any occupa- 
tional disease coverage, Wyoming, Mississippi, and Montana. Mon- 
tana has just passed a blanket occupational disease law and we pre- 
sume the Governor will sign it. Wyoming does not have much of an 
occupational disease hazard and neither does Mississippi. 

Mr. Cuerr. One case would be enough. 

Mr. Sr. Crair. It is hoped every State will pass a blanket occupa- 
tional disease law. 

You go down the line on the other States. If you take Tennessee 
and Virginia out, you look at Texas and Oklahoma, both have very 
complete schedules. They should have blanket coverage. Actually, 
bearing in mind that when a State legislature adopted a schedule of 
compensable occupational diseases, that schedule usually included the 
known diseases created by that State’s industry, much progress has 
been made. I feel this hearing and the activities of the Council of 
State Governments, and with the help of the labor unions and employ- 
ers, we could get complete occupational disease coverage within a 
reasonably short time. 

Mr. Cuerr. Let us assume that your interpretation of the progress 
of the last 22 years is indeed the basis for optimism rather than 
pe ‘simism, and we could within a short period of time, without de- 
fining that, get complete coverage of occupational diseases. 

Do you think this is also true with respect to standards of safety 
and control ? 

Mr. Sr. Ciatr. You are referring now to radiation control. For 


instance, the model regulations proposed by the National Committee 
on Radiation Protection. 
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Mr. Cuerr. I have in mind the excellent paper—by the way, you 
should know I am one of your admirers—you gave before the 
IATABC in which you pointed out that only six States have enacted 
adequate laws in this regard. Do you feel optimistic about the 
others? 

Mr. Sr. Crater. Yes, I do, but not as optimistic as I do about the 
occupational disease situation. 

Massachusetts has adopted the NCRP code. The New Jersey 
people have it under consideration. I believe one or two other States 
have acted. There is legislation in 12 or 15 States for the appointment 
of an atomic energy commission, let me call it for lack of a better 
name, with directions to them to promulgate a safety code. His- 
torically in the United States questions of local health and local 
working conditions have been left to the States. Almost every State 
has a health department. Every industrial State has a State labor 
department which is responsible for safe working conditions in its 
factories, mines, and other work places. Most of these agencies have 
staffs of skilled operators. For these State agencies the U.S. Depart- 
ment of Health has, with respect to many situations, provided tech- 
nical information and assistance. 

It is my opinion that under the leadership but not under the com- 
pulsion of the Atomic Energy Commission or the U.S. Department of 
Health, the States should be given the opportunity to adopt adequate 
radiation safety codes. If they refuse the opportunity, that is some- 
thing else again, but they should be given the opportunity to go ahead. 

Mr. Cuerr. I don’t want to monopolize this. I do want to respond 
to this. 

I have had the microphone a little too long. May I turn it over 
to Mr. Fair. 

Mr. Farr. I would point out that it took 40 years between the en- 
actment of the first workmen’s compensation law and the last. It has 
been over 30 years since the enactment of the first occupational disease 
act. The standards which the Council of State Governments has set 
forth are standards which have been advocated by the Bureau of 
Labor Standards for years. Our efforts are not new. 

The IAIABC reports 20 years ago they were asking for full oc- 
cupational disease coverage. Mr. St. Clair was talking about it at 
that time. The record of speed has been pretty slow. 

One other comment is in order. The inclusion of full occupational 
disease coverage unless all of these different criteria are adopted to- 
gether will protect only a very limited number of persons. 

Out of 65 million workers, approximately 45 million are covered 
by workmen’s compensation. This is the progress over 50 years. 

I agree that employers should cooperate with the union movement, 
to seek improved workmen’s compensation legislation but their rea- 
sons are going to be different. ‘Today they go in because, as the in- 
surance representative pointed out, their total liability is less under 
workmen’s compensation due to inadequate benefit levels. No wonder 
employers elect to come under occupational disease coverage in Vir- 
ginia with maximum benefits what they are. There is no question 
their liability today is much less under workmen’s compensation than 
it is under any kind of tort action, even though the person still has to 
prove negligence. One has only to look at the experience of tort de- 
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cisions in railroad employer liability suits to know why the employers 
are so willing to take workmen’s compensation. But the experience 
which Somers & Somers point out in workmen’s compensation in 
Pennsylvania indicates that when the benefits moved toward adequacy, 
the employers turned to the elective privilege to move out from under 
the act. The whole package goes together. Even if we included full 
occupational coverage the committee ought not to be misled that we 
have solved the problem. 

Representative Price. Dr. Cheit. 

Mr. Cuerr. I am wondering if Mr. Nelson wanted to get into this 
before I did. 

Mr. Netson. On this matter of control, it seems to me that the 
Atomic Energy Commission has done such a good job so far as I 
understand that they ought to continue the good work until the States 
take over their responsibility rather than having it the other way 
around. As fast as the States assume their responsibility then the 
Atomic Energy Commission would no longer need to contro] the 
safety features. 

Mr. Cuerr. The IAIABC report for 1958 says—and I would like to 
know how extensive this is—that in many States the State authorities 
deny the binding nature and authority of the AEC. The report says: 

The AEC has established by rule and regulation minimum standards to be 
adhered to by licensees to protect the health and safety of workers. The regu- 
lations issued by the AEC have not been considered mandatory by the States. 

Tomorrow the IAIABC representative will be speaking here and 
perhaps he can tell us how extensive this is. If this is true, this is 
rather damaging to your point, Mr. Nelson. 

Mr. Netson. Is it not true under the licensing provision there has 
been considerable control excercised ? 

Dr. Western. As far as controls exercised, we have positive con- 
trol over the use of radioactive materials and certain sources of radia- 
tion that are licensed under the Atomic Energy Act. There is not any 
question as to whether or not we have control there. I believe this 
is your question. 

Mr. Netson. Yes. 

Dr. Western. There are other sources of radiation over which we 
have no control whatever. These have been discussed from time to 
time. We have no control over radioactive materials that are not 
produced in the operation of a nuclear reactor or in connection with 
such operation. 

We do not have any control over X-ray machines or other accelera- 
tors which are sources of radiation. 

Mr. Cuerr. I would like to get back to the conversation with Mr. 
St. Clair. 

Suppose, Mr. St. Clair, that I agreed with you that the States have 
shown us that they can and will cover adequately the hazard and the 
double standards and adequate standard questions that I have been 
considering are indeed handled satisfactorily by the State. You may 
well be correct. Supposing you are. How about in the matter of 
safety and control ? 

How about in the matter of safety and control? Since the stakes 


here are rather high, if this Ringsby truck had been contaminated 
and had been hauling groceries in Los Angeles, the implications are 
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fairly obvious. Since the stakes are very high, I wonder what you 
feel is a reasonable limitation to wait. What should the statute of 
limitations be for the States to show us that they will produce. 

If I may ask a second part of this question, I would solicit your 
response to the proposal I have made in the paper which I have sub- 
mitted to the committee: That standards be set federally for those 
States who do not have a State law that meets the Federal standard 
and for those who do that the State law governs; for those who do 
not, that licensee be taxed in those States to provide payments to 
finance the administration of the Federal standards. 

That is perhaps a little inducement for the State to get busy. 

Mr. Sr. Crate. First, I would like to point out to you, Dr. Cheit, 
that the accident which you described happened at an activity which 
was under Federal control and not under State control. The people 
who shipped the material were licensees of the AEC. The stuif was 
shipped in interstate commerce subject to the regulations of the Inter- 
State Commerce Commission. 

The man who was supposed to receive it had a license from the 
AEG, all subject to AEC control. Iam not criticizing them for what 
happened. Iam merely pointing out that what happened did hap- 
pen under Federal regulation and not under State regulation. 

If you have these Federal laws, the Federal Government is going 
to have to enforce them. Merely passing a statute does no good. 
You have to enforce the statute. 

As to the question of reasonable time, this is 1959. Unless a sub- 
stantial number of States have taken action within 3 years, I think 
Congress would be justified in feeling that they were dragging their 
feet and take sterner measures. 

I said this morning, and as far as is evident from the testimony 
given last week, from the experience of the Atomic Energy Com- 
mission, from my own company’s experience which I mentioned 
earlier we have written in the last 13 years almost a billion and a 
half dollars worth of compensation insurance—there is no emergency. 

We have insured AEC contractors, AEC licensees. We have had 
very few cases of radiation injury. I do not recall a single public 
liability case as distinguished from an employee case arising Toten 
that time. We have carried the general liability insurance on a 
number of Atomic Energy Commission contractors and Atomic En- 
ergy Commission licensees. In short, I submit that on the record 
there is no emergency which requires that the Federal Government 
usurp a field heretofore reserved to the States. 

I know of a half dozen other situations which are much more seri- 
ous. I submit the record of the transportation on our highways of 
liquefied petroleum gas in the last 10 years and the number of acci- 
dents that have occurred. My own company has paid out more 
money, I would bet, for such cases than have been paid out for all 
the radiation cases in the United States in the same time. 

There are many other situations that are much more pressing, with 
respect to the actual danger to human beings, than radiation. 

Mr. Cuertr. But we are discussing radiation here. 

Mr. Sr. Cram. We are discussing radiation. I am only saying, 
“Let us not exaggerate the situation.’ 


t 
] 
T 
] 
d 


— 


sm hCUShlUdl(tiC FT OOOO TINS 





1 nNore-r- 


RADIATION HAZARDS 503 


Representative Price. I do not think we have been approaching 
this thing on a crash basis. We have been holding these hearings for 
3 years. We have been very careful in setting up an agenda to get 
into a discussion of what might possibly be done or what should be 
done. I do not think we are approaching it at all on a crash basis. 

Mr. Sr. Crate. No. The questions under discussion require careful 
study, deliberation, and a considered decision as to how to deal with 
them. 

Mr. Cuerr. You feel that 3 years would be a reasonable period to 
wait? 

Mr. Sr. Crate. I think so. 

Mr. Curr. I would like to hear comments from my colleagues on 
this. 

Representative Price. Does anyone want to comment on that? 

Mr. Netson. I think the International Accident Board fixed the 
period at 1960 and that was adopted unanimously. Maybe a com- 
promise between these two suggestions would not be a bad idea. 

Mr. Far. Mr. Chairman, I think there is more involved in this 

roblem than just this issue of 3 years. I think I accept Mr. St. 

‘air’s point of view that total volume is not great yet. I think as 

the medical people point out to us, we do not know the potentials 
of exposure to radiation. We do not know certain latent effects. We 
do not have a sufficient work experience to estimate accurately the 
financial scope of the problem. 

We do not have a longtime record. There are two things we have 
to follow through on. One, we should keep track of workers who 
have been exposed to radiation over a number of years. The im- 
a of a Federal agency doing this is the fact that we would 

ave at one source an experience from which the Congress of the 
United States and those students of the matter could draw conclusions. 

We do not have records when we leave the problem to the States. 
For example, an industrial injury is one which incapacitates for 1 
day, but may not be a compensable injury. Many State Departments, 
unless you are injured compensably for 7 days, make no record of 
your injury in the State workmen’s compensation agency. Many 
States are not staffed adequately to record the kind of statistical 
knowledge which is needed. 

Moreover, there is a great divergence of what statistics are kept 
by State workmen’s compensation departments. I think we have to 
get a total experience in this field. 

Second, we ought to look at it from more than a State basis— 
waiting for 1962 is rather a dangerous approach. We ought to re- 
member that these are people we are dealing with. 

Men are losing their lives, even though the number is very few. 
Today the AEC provides benefits in amounts above that of State 
workmen’s compensation laws. We have no experience yet on latent 
cases. Unless we immediately start studying, we are not going to 
be able to come up with intelligent answers to this problem before 
1965. It is morally wrong to let it ride or turn it over to the States 
now. We should divelon the experience carefully. 

I think there are two objectives. One, to study the problem of 
causal relation of disease to exposure, which I think we can do best 
at a national level. Two, the collection of a body of statistical knowl- 
edge in order that we may know our problem. 
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Dr. Western. I was interested in Mr. Cheit’s reference to the 
rabbit stew, and it reminds me of the stew which was found to be 
part horse, half and half; that is, one rabbit and one horse. It rather 
seems to me that in connection with the general problem of work- 
men’s compensation, and the problem of industrial disease as a whole, 
the shortcomings of workmen’s compensation in many areas that al- 
though we here are discussing workmen’s compensation, particularly 
with respect to radiation, the urgent thing is to make the workmen’s 
compensation laws adequate across the board. 

I am fully convinced that if this is done the problem of workmen’s 
compensation for radiation will almost entirely have taken care of it- 
self. It seems to me that it would be a rather abortive attempt to 
try to shore up these inadequate laws and practices just for the bene- 
fit of the small amount of rabbit that happens to be in this particular 
stew. 

Mr. Farr. Is the gentleman recommending a Federal Workmen’s 
Compensation Act? I would have no objection to this if that is what 
he is recommending. I am in accord with the gentleman. 

Dr. Western. I am neither recommending nor opposing a Federal 
Workmen’s Compensation Act. I am trying to spot the problem and 
let you work out the solution. 

Representative Price. Dr. Cheit, you made a statement on page 
39 of your prepared paper which was not part of your recommenda- 
tion, but where you were thinking of a different approach, “How 
would a system of Federal standards relate to States who are doing 
a good job? Perhaps a Federal offset system would be best, a pro- 
gram that required State regulation at specified standards or, in 
the absence of such State standards, imposed Federal standards at a 
cost to licensees in those States.” 

Mr. Cuerr. That is on page 39. I spent some time with the Cali- 
fornia State Division of Industrial Safety and they brainwashed me. 
They convinced me they are doing a much better job than the AEC 
or any Federal agency could ever do in California. 

After spending a considerable amount of time with them and after 
some stories and some examples that they gave me, I became con- 
vinced. They told me a little incident that may be worthwhile relat- 
ing here. They pointed out that shipbuilding and ship repair were 
both formerly within State jurisdiction. 

Because some States were competing for the ship repair business, 
safety standards were permitted to slip. Federal legislation was 
enacted to push up the standards of safety in ship repair. So after 
the Federal standards were enacted, the California people now only 
have jurisdiction over shipbuilding and the Federal people came in, 
hired the State inspectors away and the State inspectors work for 
the Federal Government and do the work on ship repair and the 
State people on building and both of them sort of bump into each 
other on the premises. 

They told me they would be demoralized. They have a good staff, 
some doing graduate work studying radiation. If a Federal law 
were passed, that simply meant their people would be hired by a Fed- 
eral agency to do the same work they are now doing. It would break 
up a crew of inspectors to cover a hazard which they felt they were 
on top of at the present time. 
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After spending a considerable amount of time with them, they con- 
vinced me that this is, in fact, the case. They related the number of 
inspectors that the AEC has in the whole western region can be 
counted on the fingers of one hand. 

Representative Price. I am not familiar with that situation, but I 
am familiar with the necessity of the Federal mine inspection law. I 
felt most people of the Bureau of Mines felt the same way as the 
California State agency felt. 

Mr. Cuerr. Yes. This is what led me to make this proposal. In 
effect, that the States be induced to act; Federal standards be estab- 
lished, and that States which do not meet these standards and which 
cannot demonstrate that they have competent personnel making in- 
spections and following up on incidents—if they cannot demonstrate 
that they meet these standards—that Federal standards and Federal 
inspectors will apply and perform the job in those States and that the 
financing will come from a special tax on licensees in those States so 
that some of our States cannot attract the nuclear industry because 
it is cheap to operate in their State. 

In effect, this would induce some States to think very carefully and 
very hastily, with deliberate speed, if you will, and enact adequate 
safety standards. This is why I made that proposal. That is a 
lengthy response to your question. 

Representative Price. Is there any comment on this point? 

Mr. Sr. Cuarr. I would like to ask Professor Cheit whether his 
proposal for a safety program is restricted to contractors and licensees 
of the Atomic Energy Commission or does it go across the board to 
comprehend all radiation sources ? 

Mr. Cuerr. As I understand the limits imposed by the Constitution, 
Congress could not enact legislation that would apply to dentist’s of- 
fices, for example, because they are not in interstate commerce. So 
the dental assistant who is burned because she holds the film in her 
hand rather than the patient would not be covered. 

I think a State that does a good job on radioactive isotopes, if I can 
generalize from California, does a pretty good job on dentists. 

Mr. Sr. Crate. I submit that any adequate control of radiation in- 
jury—and I assume that is what Mr. Fair is interested in and cer- 
tainly that is what I, as a representative of a compensation insurer 
and a public liability insurer am interested in—is the prevention of 
overexposure. Such prevention will require adequate inspection and 
control of all radiation sources. 

My company has had many more claims from persons burned by 
X-ray machines in doctors’ offices than we have ever had from all of 
the Commission contractors and licensees that we have insured. We 
have had, I think, more claims from X-ray machines in industrial 
plants. 

I submit that any radiation control program ought to go across the 
board, because as [ said in my paper this morning the nurse in the 
hospital ought to be taken care of just as well as a man who is work- 
ing for a licensee of the Atomic Energy Commission. 

Mr. Cuerr. I would agree. My only point there would be if a 
State has a good law covering radioactive material, and a good inspec- 


tion staff, the odds are that it will also have a good law covering X- 
radiation. 
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Representative Price. The point we are concerned with is more 
or less uniformity of laws and that they all be good laws. 

Mr. Cuerr. Sure. I don’t care whether it is induced from within 
or without. Ijust want to get delivery. 

Representative Price. Is there any final comment before we close 
the meeting this afternoon ? 

Mr. Farr. As you know, Mr. Biemiller appears tomorrow to pre- 
sent the AFL-CIO position. I was here, I take it, to help out on 
this panel. I would like to make one comment to the committee. 

My study of workmen’s compensation shows that at one time it 
was a crusade and then it went through a long period when there was 
not a great deal of interest in it. My experience in State legisla- 
tures agrees with this. 

I think this committee does a great service to all people injured on 
the job by focusing attention on this question, even though we have 
before us a specific issue, and by bringing together all the available 
materials on workmen’s compensation. For this I want to express 
our appreciation for the committee’s interest. 

Representative Pricr. Thank you, sir, on behalf of the committee. 

Do any other members of the panel desire to make a final com- 
ment? If not, the meeting this afternoon will adjourn and we will 
continue the hearings at 10 o’clock tomorrow morning in the same 
room. 

(Whereupon, at 4:45 p.m. Tuesday, March 17, 1959, the joint com- 
mittee recessed, to reconvene at 10 a.m., Wednesday, March 18, 1959.) 
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WEDNESDAY, MARCH 18, 1959 


ConGREss OF THE UNtITED Srates, 
SuBcoMMITTEE ON ResEARCH AND DEVELOPMENT, 
Joint ComMITTEE oN Atomic ENERGY, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to recess, in room P-63, 
ee Capitol, Hon. Melvin Price, chairman of the subcommittee, pre- 
siding. 

Present: Representatives Price, Holifield, Aspinall, Van Zandt, 
Hosmer; and Senators Aiken and Dworshak. 

Also present: James T. Ramey, executive director; David R. Toll, 
staff counsel; G. Edwin Brown, Jr., Thomas Foley, professional staff 
members; and Alfred C. Blackman, committee consultant, Joint Com- 
mittee on Atomic Energy. 

Representative Price. The committee will be in order. 

This is the fifth day of public hearings by the Research and De- 
velopment Subcommittee on the subject of employee radiation hazards 
and workmen’s compensation. 

Yesterday the subcommittee received testimony on inadequacies of 
present laws covering compensation for radiation injuries and what 
efforts are being made at the present time to remedy these inade- 
quacies. We will begin this morning’s session by hearing a brief 
résumé of present inadequacies and the balance of the morning and 
the afternoon sessions will be devoted to receiving suggestions for 
changes in the present law to meet these inadequacies. 

Our first witness today will be Dr. Herman Somers, of Haverford 
College, who is regarded as an authority on compensation law. 


Will you please come around, Dr. Somers, and take the witness 
chair. 


STATEMENT OF HERMAN M. SOMERS,’ HAVERFORD COLLEGE, 
PENNSYLVANIA 


Mr. Somers. Mr. Chairman, your excellent committee print, the 
previous testimony and, I am confident, the testimony to follow all 
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indicate almost universal agreement that present workmen’s com- 
pensation systems are utterly unprepared to cope with the contin- 
gencies of radiation disease. This has been thoroughly documented 
and no further repetition of the obvious is here required. There is, 
however, far less agreement on what should be done and what can 
be done. 

Your committee has asked me to appraise some of the salient find- 
ings together with the more prominent proposals for reform. The 
various proposals which have come to my attention seem to fall into 
three broad categories: 

1. Essential changes which fall readily into the standard and 
established patterns of existing workmen’s compensation legislation. 

2. Essential reform which require some more basic alteration in 
the standard workmen’s compensation systems, as we have known 
them, without abandoning the original design or premises. 

3. The third category has been referred to only obliquely, more by 
implication than direct statement. Yet it may contain the most im- 
portant of the questions to which we might address ourselves: Can 
the basic premises upon which workmen’s compensation was founded 
in this country more than a half century ago, and modeled after 
European legislation of considerably greater age—premises drawn 
from the 19th century industrial environment—can these remain 
suitable or even practicable in the second half of the 20th century ? 

Would the most optimistic results of the reforms suggested in 
categories 1 and 2 prove adequate? Or, have the new science and 
technology, which have rendered 19th century industrial processes 
obsolete, also rendered some old forms of labor legislation equally 
obsolete ? 

In the very limited time at my disposal I must be quite brief and 
general, and highly selective, in respect to each of these categories, 
and hope that your questions and the discussion will result in the 
necessary elaboration of essential points. 

1. Many needed reforms which fall within established workmen’s 
compensation patterns have been proposed by the competent commit- 
tee of the Council of State Governments, the National Association of 
Attorneys-General, the International Association of Industrial Acci- 
dent Boards and Commissions, representatives of the AFL-CIO, and 
several individual experts. They include: All workmen’s compensa- 
tion laws should be compulsory rather than elective (only about half 
now are) ; waivers should be prohibited (most States do so) ; all occu- 
pational diseases should be covered (33 jurisdictions do so); full 
medical benefits, including provision of rehabilitation and mainte- 
nance during rehabilitation, supervised by the workmen’s compensa- 
tion agency, should be provided (no State fully meets this temhaed) ; 
time limits should run from the time the employee knows of his dis- 
ability rather than from time of exposure (not now provided in most 
States) ; subsequent or second injury funds should cover all types of 
permanent disability which may be an obstacle to employment (most 
States fail here, too) ; and so forth. 

These and similar reforms are indeed necessary, and no workmen’s 
compensation law can be considered to be fulfilling its purposes un- 
less such provisions are made effective. But these elementary de- 
mands call attention to the fact that workmen’s compensation systems 
ere cenerallv inadequate for dealing with occupational injury. 
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This is not a situation, as some of the literature might lead one to 
suppose, wherein the coming of a new and special hazard like in- 
dustrial radiation, simply requires devising means to fit these hazards 
under an existing program which has proved effective and satis- 
factory for other injuries. These shortcomings were as serious and 
harmful before industrial radiation became a significant problem, 

Many thousands of injured workers, both from trauma and disease, 
have suffered as unnecessarily and as seriously because of the in- 
equities of workmen’s compensation as will those injured by ionizing 
radiation. 

The advent of industrial use of nuclear energy simply dramatizes 
and enlarges the already conspicuous inadequacies of the program. 
It is all to the good to have greater attention focused on legislative 
and administrative neglect which has reduced this one-time pioneer 
program of labor legislation to a state of ragged disrepair. But it 
is equally important not to be misled by attributing these needs pri- 
marily to diate hazards or to pretend that, except for these new 
phenomena, our society had made reasonably adequate provision for 
injured workers, because that is not so. As Dr. Cheit’s statement 
yesterday urged, it is not Just a question of identifying and covering 
radiation and removing eligibility obstacles, but if and after all that 
is done what have the injured workmen got. I noted that he strug- 
gled hard to get the panel members yesterday to discuss adequacy, 
but he had no takers. 

Mr. Blackman’s interrogations of Mr. St. Clair yesterday indicated 
there really is not much mystery as to why employers generally pre- 
fer workmen’s compensation coverage to employee liability insur- 
ance oreven ordinary tort liability. It isn’t all altruism. 

In short, these desirable proposals for needed change would have 
been appropriately ahaa in any informed critique of workmen’s 
compensation even if radiation had never been an issue. 

2. The radiation hazard, however, does have many significant spe- 
cial characteristics which have caused recognition that basic steps 
beyond the patching of gaping holes in the conventional workmen’s 
compensation pattern are essential. This leads us to what I have 
called category 2. 

It is recognized that except for relatively massive doses resulting 
in prompt and visible effects—the minority contingency—it is vir- 
tually impossible to make a clear or factual determination of the causes 
of various forms of radiation-induced injury, or to allocate degree 
of cause among different contributing sources of radiation, or even 
to know definitely in many cases whether radiation itself, from any 
source, was in fact a cause. The reasons for all this are persuasively 
explained in your committee’s literature. 

In view of these facts it has often been indicated that proof of oc- 
cupational causation required by workmen’s compensation laws is im- 
practical. It is pointed out that unless all diseases which may be 
attributed to radiation, or none, are compensated—both of which 
extremes appear untenable—it will be necessary to substitute a set of 
statutory or administration presumptions which will serve as a basis 
for attributing causation. 

We know from the long history of experience with other slowly 
developing diseases such as silicosis, pneumoconiosis, beryllium poison- 
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ing, loss of hearing, and so forth, that litigation is otherwise bound 
to flourish. This means great expense, long and costly delays in 
settling cases, unjustly long periods before even a successful claimant 
can be compensated, and a great deal of unnecessary privation. 

Such litigation is conducive to the use of lump-sum benefits (com- 
mutation) which often defeat the purpose of workmen’s compensation 
and operate to retard or obstruct the physical and economic rehabili- 
tation of the worker. 

Eventually, through liberalizing legislation and judicial interpre- 
tation, presumptions in favor of the worker have been established in 
many areas, but this has come after many years of suffering by many 
thousands of injured workers and their families, a great deal of un- 
necessary waste, and after the sacrifice of rights by many workers. 

If we are to avoid reliving the harsh experiences of silicosis, poten- 
tially many times more complex and costly in the case of radiation, 
if we are to profit at all from the clear lessons of the past, we must 
start off with the creation of an explicit legal presumption regarding 
causal relationships. 

The precise terms of such presumption will require experimentation 
and adjustment as experience and additional knowledge evolve. In 
general, it can be provided that if a worker has been exposed, or has 
probably been exposed in his employment to a specified amount of 
radiation, it shall be presumed, in the absence of substantial evidence 
to the contrary, that disability or death reasonably attributable to the 
effects of radiation arose out of and in the course of employment. 

It may be necessary or desirable to establish a scale of presump- 
tions graded in terms of degree of exposure and/or in terms of pro- 
portionate level of entitlement to benefits. This is not nearly so radi- 
cal a proposal as may appear because an accepted principle of most 
workmen’s compensation laws is that they are to be Iiberally construed 
and doubtful cases resolved in favor of the claimant, and because 
courts have already widely introduced presumption of causal rela- 
tionship. 

No one will suppose that the mechanics of such a provision are 
likely to prove simple. Individual “film badges” have conspicuous 
shortcomings as definitive measures of exposure. Better and simpler 
indexes will undoubtedly be developed. But as use of radioactive 
materials spreads through industry, the attempt to keep individual 
records may prove progressively more cumbersome and perhaps not 
worth the price. Similarly, one recognizes that in many or most 
cases it will not be absolutely clear whether the disease wie hed by a 

articular worker was caused by radiation at all. In short, there may 
1ave to be several layers of presumptions. 

This may have a ring of excessive arbitrariness, but workmen’s 
compensation has many features which are at least as arbitrary, as 
yesterday’s discussion illustrated. The necessity lies in the very 
nature of the problem, if it is to be met at all. 

A second fundamental change which deserves acceptance has been 
proposed by the IAITABC. It suggests that in each jurisdiction the 
costs of employee radiation injury claims be pooled among all licensed 
employers, thus removing the difficult problem of dividing contribu- 
tory cause among a succession of employers. This seems to me more 
feasible and more fair than placing total cost on the last employer, 
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as proposed by the carriers. I believe this device would be more 
readily administrable, more equitable, and definitely more effective 
than second or subsequent injury funds for the purpose of removing 
obstructions to employment for workers with previous radiation ex- 
posure or injury. ; 

I do not oppose the strengthening of second injury funds, but their 
history does not offer basis for optimism regarding their capacity to 
deal with this problem. 

This important and meritorious proposal of the State administrators 
demands two additional observations: (1) At least for the time being, 
the volume of licensees in any one jurisdiction may hardly be sufficient 
to make pooling fully effective on that basis. Even for the long run 
the most economical and effective pooling may require a national 
base. 

(2) The proposal also implicitly calls particular attention to the 
shortcomings of experience rating. The L[AIABC appears to acknow]l- 
edge that this standard method for financing compensation, origi- 
nally justified as a means to encourage safety measures, will not be 
suitable for radiation injury. The evidence is also considerable that 
it may have lost its relevance for workmen’s compensation generally, 
and may now be doing more harm than good. If a national pooled 
fund for radiation injury compensation appears impracticable or 
undesirable, then consideration should be given to a general pooling 
of all risks within each jurisdiction to achieve the same goal. 

Such a reform would bring many additional byproduct gains to 
the workmen’s compensation system. 

Several of the organizations which have proposed reform measures 
have pointed to the necessity for supervision of medical care by the 
workmen’s compensation agency. It is known that relatively few 
doctors are now qualified even to diagnose, let alone treat, radiation 
diseases. The history of medical care under workmen’s compensation 
is fraught with scandal. 

Every independent inquiry has brought forth shocking findings. 
The human and social costs of failing to provide for any check on the 
character and quality of medical care have already been great and may 
prove calamitous in the radiation field. At the present time it is 
clear that no workmen’s compensation agency has anything like 
reasonably effective supervision or even adequate knowledge of the 
medical care furnished under its program. 

A large majority of the States make no pretense or gesture in this 
direction. Exhortation or even legal requirements that they should 
exercise such supervision may not be availing; many States have the 
legal authority now, but don’t use it. There is real question whether 
a State compensation agency can effectively undertake so complex 
a function or whether it would be wise to allocate State resources in 
this way. All States have a variety of medical responsibilities. Medi- 
cal skills are one of our scarest resources. Prudent economy, as well 
as sheer practicality, probably demand that competent supervision 
can only be rendered through a centralized medically oriented agency. 
Nothing in the history of workmen’s compensation agencies in this 
country suggests that these cash-oriented organizations can alone 
handle this essential function properly. Their record in rehabilita- 
tion—which they acknowledge as the final goal of a decent compensa- 
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tion program—as well as their record in medical care is consistently 
poor. 

In many ways the most significant recommendation made, con- 
sidering both its source and its se ope, is that of the IATABC asking 
that the Atomic Energy C ommission take responsibility for enfore- 
ing an extensive set of minimum workmen’s compensation standards 
upon all the States by denying all licenses in States where legislation 
fails to meet such standards. 

First, it appears highly doubtful on past evidence that for some 
years at least, this sanction would prove sufficient to induce all legis- 
latures to adopt all the standards proposed by IAIABC, which for 
most States represent radical departures or innovations. No State in 
the Union presently meets all these standards. Should the Nation 
be prepared to take the consequences of substantial obstruction to 
scientife and technological advance, with incalculable potential loss 
to medical and industrial progress, because of the recalcitrance or 
even the honest disagreement of some State legislatures ? 

This would be cutting off one’s nose to spite one’s face. Society 
should not and probably will not tolerate even the risk of any such 
official policy of condoning a brake on progress. 

Second, the standards which IAIABC initially recommend in its 
1958 report are reasonably carefully tailored to relate specifically to 
radiation problems. But even such limited standards cannot be en- 
forced exclusively for the minority of injured workers affected by 
radiation. For example, it would be both impractical and discrim- 
inatory to have time limitation measures or medical care provisions for 
radiation victims which differed materially from those available to 
other equally or more seriously disabled workers. 

Moreover, the ILAIABC is well aware that the standards included 
in their 1958 report are not enough. Adequate protection would 
require the multitude of additional indeile. which IAIABC has 
ably spelled out in previous reports, and which have been endorsed 
in varying forms by the relevant committees of the Council of State 
Governments and National Association of Attorneys General. 

These include the types of reform I mentioned earlier. Such re- 
forms are indeed essential to protect workers injured by radiation, 
but not exclusively for them. The changes are required for many 
other types of injury as well. For example, no law in the country 
meets all the standards recommended by the Council of State Govern- 
ments. They deal with the very core and essence of the system. 
Would the I ATABC feel that the Atomic Energy Commission licens- 
ing power should be the instrument for creating the sanction and the 
power to enforce all minimal workmen's s compensation standards ? 

Third, the [AIABC report and other objective studies indicate that 
the time has come when the Nation can no longer afford complete 
autonomy of 54 individual jurisdictions, and some form of national 
minimum standards appears inescapable. If this is so, is the AEC 
the proper or best qualified agency for handling such responsibility 
for a general labor standards for social insurance program? Or is 
the atomic licensing power the appropriate sanction for ecentne 
this broad responsibility cutting across all industry and commerce 
It is difficult to see how either of these questions can be answered in 
the affirmative. 
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In short, here again the arrival of the nuclear age has simply under- 
lined realities which were already upon us for many other reasons 
and which eventually had to be faced in any case. The IAIABC, 
being an organization of State agencies, has consistently in the past 

taken a position for State autonomy and it can be assumed that it 
was with the greatest of reluctance that it arrived at a position calling 
for some Federal control. 

Presumably, it recognizes that whatever danger may lie in Federal 

regulation, even greater dangers accompany it absence. While I can- 
not agree that the Atomic Ener gy Commission is the proper Federal 
regulatory agency for workmen’s compensation (any more than, say, 
the Bureau of Mines would be the proper authority ‘because of its in- 
terest in mine safety) I do believe that the responsibility and stake of 
the Atomic Energy Commission is sufficiently grave that it should 
undertake, together with other concerned agencies, to appeal to Con- 
gress for creation of an appropriate authori ity to perform this es- 
sential task. 

(3) I now turn to the third of the categories for discussion: Can 
workmen’s compensation be expected to do the job even in the unlikely 
event that the multitude of necessary reforms materialize ? 

As long as workmen’s compensation remains the basic program for 
meeting the losses caused by industrial injury, every effort must be 
extended to equip it to perform that task as well as possible. There 
is little doubt in any informed quarters that the kind of reforms which 
the committee of the Council of State Governments recommend and 
the committee of the American Bar Association implied by its well- 
defined questions will indeed improve and strengthen the system. 
They deserve the support of all who wish to see unnecessary tragedy 
and injustice minimized. 

But it is equally important to raise the question whether the prob- 
lems created by radiation and similar new developments can in any 
case be adequately encompassed within the ancient design and premises 
of workmen’s compensation. Social institutions are not designed for 
eternity, but to deal with the needs of a particular period. 

The evidence has been mounting for some time that the problems 
rising out of the scientific and technological revolution of our day 
are of a character which may not be capable of resolution within the 
traditional workmen’s compensation design. The central question 
which we must ultimately face is whether or not, in the second half of 
the 20th century, it will remain feasible, let alone justifiable, to op- 
erate a social insurance program on the old premise that a sucenalie 
clear demarcation can be made between occupational and nonoccupa- 
tional disability. 

Your committee’s literature and these hearings have made strik- 
ingly vivid that such demarcation is for the most part virtually 
impossible i in the field of radiation disease. The unpredictable and 
varying lengths of time before appearance of symptoms; the uncer- 
tainty about rates of premissible exposure; the difference in degrees 
of individual sensitivity to radio activity; each disease known to be 
potentially causable by excessive radiation may also be due to quite 
different causes; workers exposed to occupational radiation are also 
exposed to cumulative effects of radiation from numerous other 
sources—these and similar factors well known to you all make it evi- 
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dent that any proposed method for making a legal or administrative 
determination of causation (including the type of statutory presump- 
tion I have endorsed) will be arbitrary and discriminatory. 

This phenomenon is not exclusive to radiation disease. From the 
beginning the ubiquitous workmen’s compensation requirement “aris- 
ing out of and in the course of employment” has proved one of the 
most litigiously prolific phrases in the history of jurisprudence. In 
recent years the problems have multiplied. Slowly developing de- 
generative diseases have been harassing and throwing doubt on the 
viability of workmen’s compensation. 

For example, medical science offers conflicting and inconclusive 
testimony on the question of relationship of heart disease to work, 
The general weight of scientific evidence indicates that there are rela- 
tively few heart diseases caused by trauma or exertion. But trauma 
or exertion may play a significant role by way of aggravation, accel- 
eration, or in producing symptoms in an employee who at the time 
of the incident was already affected by some heart disease known or 
unknown to him. 

But nobody, including the medical profession, has any sure way 
of ascertaining whether the trauma was or was not causal or con- 
tributory ; it just could have been. The problem is thus not radically 
different from the one you are considering. 

In these circumstances, any worker who suffers a heart disability 
has an inconclusive but potentially collectible case under workmen’s 
compensation. With our population showing increasing incidence of 
degenerative diseases, more and more heart cases reach the courts. 
With no other program available to provide for this type of loss, the 
courts have been increasingly liberal in their interpretations of the 
terms “accident” and “arising out of and in the course of employment.” 

As a consequence, since this appears to many to be unjustifiably 
converting workmen’s compensation into a general health insurance 
program, increasing proposals have been coming from influential 
quarters that heart cases be entirely removed from compensation 
coverage because the system cannot effectively handle such cases. 

The advocates, who include representatives of the American Heart 
Association, some insurance carriers, and the report of the Moreland 
commission in New York State, propose that heart cases be covered 
under some other disability and medical care program. 

As radiation cases grow more numerous and similar deficiencies of 
workmen’s compensation manifest themselves there, we already get 
demands that they, too, be taken completely out of a system which 
does not contain a satisfactory solution to the problem. But if heart 
diseases and radiation are ruled out of the program, the case would 
soon be equally strong for eliminating a host of other, if not all, 
chronic disabilities from coverage, many of which offer similar com- 
plexity. The point is that these difficulties in radiation and heart 
disease are only particular manifestations of a far more general prob- 
lem. The more that is discovered about the complex etiology of 
disease, and even of causes of “accidents,” the less it appears possible 
to identify causality, and the more we grow dependent upon vague 
and arbitrary interpretations, with inevitable inequities and increased 
costs of administration. 
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In fact, the elements involved in health and disease are now known 
to be sufficiently complex so that it is essentially impossible to state 
categorically that any disease or illness could not have been influ- 
enced by one’s occupational history. Adjudication of a rapidly in- 
creasing proportion of workmen’s compensation cases cannot be 
based on fact or adequate scientific evidence. 

The IAIABC has said, “The introduction of nuclear energy has 
shattered once accepted basic principles of science. The introduction 
of nuclear energy as a corollary has shattered basic accepted princi- 
ples of workmen’s compensation.” The difference, however, 1s that 
the scientists have accepted this reality and are now operating on the 
new principles rather than those which preceded the advent of the 
Einstein theory in 1905. But statesmen dealing with related social 
issues appear enslaved by traditional forms designed for an era 
now dead. The IAIABC itself having made its bold verbal pro- 
nouncement fails to follow through, despite a generally excellent and 
informed report. It fails to examine or challenge the “basic accepted 
principles of workmen’s compensation.” 

Nowhere does it ask the question: In the passage of more than a 
half century has the underlying principle of workmen’s compensa- 
tion—the presumption that occupational causation can be ascer- 
tained—become obsolete, especially in the light of rapid development 
and increasing acceptance of general disability insurance? 

Whatever political limitations there may be as to what can be done 
in the short run, it is important that your committee think ahead 
and plan in relation to the high probability that workmen’s compensa- 
tion may fail to meet your problem, as indeed it has been failing for 
some years in other areas; only now the failure may have dramatic 
and calamitous impact. 

In addition to the clear immediate necessity for amending and 
strengthening existing workmen’s compensation law to which your 
committee is properly addressing itself, your committee might also 
well look into the question whether the institution which is so widely 
being taken for granted as the instrument for dealing with your new 
problem is not already obsolescent, and whether your task is not to 
seek new and more pertinent mechanisms. 

Representative Price. Thank you very much, Doctor. 

You have indicated you feel that even where the compensation laws 
are considered to be adequate by many people—I don’t know whether 
= have that feeling yourself—that the basic concept is already obso- 
ete. 

Why do you feel this way ? 

Mr. Somers. On the first point, I don’t think there are many who 
feel the State laws are adequate. But assuming that they could be 
made adequate in their basic provisions, the system still depends pri- 
marily on the assumption that we can make a clear distinction, or 
a reasonably clear distinction, between those who are hurt on the job 
or as a result of the job and those who are hurt otherwise. As the 
field of occupational disease grows, it is becoming clear that by and 
large these demarcations are arbitrary decisions. 

They represent experienced guesses on the part of the State adminis- 
trators, because medical testimony is generally contradictory. For 
every four doctors who will say “aye,” four doctors will say “nay.” 
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As Mr. Nelson told us yesterday the Administrator has the basis to 
decide a contested case in either direction. Under these conditions 
I think law becomes offensive to the population, when it is meee 
uous that important decisions are and must be arbitrary. The public 
loses respect for the law. 

A great deal of injustice is done. For as many people for whom 
the decision goes rightly, it goes wrongly for others, with nobody’s 
fault. I think this will be so more and more, with increased com- 
plexity of accident, disease, and law. 

In fact, at the time many of these laws were written there was 
hardly any completely acceptable medical school in the United States. 
Johns Hopkins had not yet developed its medical standards. Now 
doctors will tell you that as knowledge of etiology progresses, we can- 
not tell, we cannot even have confident presumptions, about where a 
disease started. 

If that is so, I think laws have to acknowledge that. 

Representative Price. Doctor, do you feel in deciding claims under 
exisiting compensation laws there are more injustices than there would 
be if they were decided in civil courts? 

Mr. Somers. No. I am not advocating returning to the courts. 
Workmen’s compensation represented great progress over that period. 
Now we should be seeking still better avenues, rather than return to 
older forms. I think by and large workmen’s compensation is doing a 
satisfactory job on the less important portion of its work, the tem- 
porary disability cases which are the the majority in sheer volume. 

There the problem of making decisions is not a monumental 
matter, one way or the other, and usually those involved relativel 
simple accidents. Courts are particularly inappropriate for such 
cases. 

It is with the long-term or permanently disabled where I think a 
grave amount of injustice is being done. As was said to me this 
morning by one of my colleagues on this program, workmen’s compen- 
sation does a job well in inverse proportion to the seriousness of the 


ee 
epresentative Price. In your closing remarks ta made reference 


to the possible necessity of devising some entire 
What were you thinking of there? 

Mr. Somers. There are many possibilities and alternatives which 
will have to be weighed. It is difficult to say what will prove best. 
One fairly obvious pattern that is developing right now is the move- 
ment toward general disability insurance. 

The Congress has decided to cover totally disabled people aged 
over 50, irrespective of cause of disability, for at least the cash 
allowances made available through the OASDI system. I think it is 
fairly predictable that the age limitation will eventually disappear. 

Of course, there is no special reason why it should be age 50 rather 
than 45. It is simply an intelligent way of approaching these things 
gradually which Congress has undertaken. Once we have an accepted 
standard of general disability insurance we have a base for protect- 
ing everybody without worrying about how he got disabled. 

From there you can extend to whatever additional benefits seem 
socially justified, without arbitrary discrimination. 


y new mechanism. 
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Representative Price. In another section of your statement you 
referred to the control that could be exercised by the Atomic Energy 
Commission in revoking or denying licenses to people in the field 
for violations of Federal minimum standards that might be set up. 
That would approach the subject by control over a very limited 
number of operators? 

Mr. Somers. That is right. 

Representative Price. The majority of the workmen would be in 
areas under contractors and non-AEC-controlled operators ? 

Mr. Somers. Exactly. 

Representative Price. How would you handle this larger field 
of workmen ? 

Mr. Somers. That was my point. I think radiation being just one 
aspect of this problem, if there is to be regulation from the center 
it should not be confined to the radiation problem alone because it 
would be discriminatory. 

If we are going to go that far, as has been suggested, as to require 
some Federal agency to set minimum standards for the States, it 
should be an agency which is concerned across the board with indus- 
trial and social insurance problems. Perhaps the Department of 
Health, Education, and Welfare or the Department of Labor or a 
combination of the two. 

As I believe I heard you point out yesterday, Mr. Price, the prob- 
lem is somewhat as serious in the mines of Illinois or the mines of 
my State of Pennsylvania. If we are going to have a standard-setting 
agency it should be one interested in labor and industrial disability 
problems as a whole. 

We cannot pick out for special treatment radiation victims, because 
they happen to be the most recent and most dramatic problem, and 
say they will be treated better or differently from workers in other 
fields, They may not be any worse off than silicosis victims, for 
example. 

Representative Price. Are there any further questions of Dr. 
Somers? 

If not, thank you. 

Mr. Blackman? 

Mr. Biackman. Dr. Somers, could I go back just a moment to 
this subject of the adjudication of claims and the more or less arbi- 
trariness of this. I think the injustices which presumably are done, 
do you feel would be any greater percentagewise than the injustices 
in any adjudication process ? 

In other words, in any kind of situation in which two people main- 
tain opposite positions, some one has to make a decision. In many 
cases it is a tort. .At some point a decision is made. Someone feels 
this was not fair or not just. Do you think that this is any different 
or any worse in this kind of a system? Is it any worse than our 
regular legal remedy difficulties for anything? 

Mr. Somers. I am very glad you asked that because it is so easy 
to be misunderstood on this. 

First, it depends on whether the proof lends itself to factual identi- 
fication. There are kinds of cases, as you know, in other fields where 
the question of fact can be readily ascertained. In this field my point 
is that facts, as a basis for decision-making, are becoming minimal 
because nobody can know what the facts are. 
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With the best of will on both sides the facts are often indeter- 
minate. Therefore, what I would like to see is a reduction of the area 
of conflict by simply not having cases arise in which we have to make 
the kind of decisions which depend on things we can’t know. If we 
had something like a general disability insurance law, which most 
countries have, we would not need to worry whether an injury is 
occupationally caused or not. It simply removes from the arena of 
battle something which we can’t decide except by the boys sort of 
tossing a coin. 

In effect, the best of administrators with the best of will are guess- 
ing in most of these controversies. I need hardly remind you, Mr. 
Blackman, that one of the major purposes attributed to workmen’s 
compensation was the elimination of costly litigation, You know 
as well as I the record made in this regard. 

Do I speak to your question ? 

Mr. BLackMan. Yes. 

Representative Price. Thank you very much, Doctor. 

We appreciate having your fine statement. It has been very helpful. 

Mr. Somers. Thank you. 

Representative Price. The second witness this morning will be Hon. 
Norman A. Erbe, attorney general of the State of Iowa, chairman of 
the Committee on Atomic Energy Law of the National Association of 
Attorneys General. 

Will you come around, please, Mr. Erbe? 

I understand that you are representing today the association which 
I have just mentioned and the Council of State Governments, is that 
correct ? 


STATEMENT OF NORMAN A. ERBE,’ CHAIRMAN, NATIONAL 
ASSOCIATION OF ATTORNEYS GENERAL 






Mr. Erne. That is right, sir. 
Representative Price. Will you proceed with your statement? We 
are glad to have you before the committee. 

Mr. Erse. Thank you, sir. It is nice to be here. 

Mr. Chairman, and members of the committee, my name is Norman 
A. Erbe. I am attorney general of the State of Iowa and chairman 
of the Committee on Atomic Energy Law of the National Association 
of Attorneys General. I am here today as a representative of the as- 
sociation and of the Council of State Governments. 

Mr. Chairman, as you know, the States have a vital interest in the 
development of peacetime uses of atomic energy in general, and in 
the application of workmen’s compensation laws to radiation injuries 
in particular. As that development continues, many State agencies 
are or will be involved. These include public utility commissions, 
health and labor departments, industrial safety and workmen’s com- 
pensation agencies, agriculture and conservation departments, plan- 
ning and development agencies, and others. 






2 Born and raised at Boone, Iowa, attended the State University of Iowa and received 
his B.A. degree, and the Law School of the State University of lowa where he received his 
juris doctor degree. 

Following participation in World War II in the infantry and 8th Air Force completed 
his college education and entered the general practice of law in Boone, Iowa. He accepted 
an assignment as special assistant attorney general for the State highway commission in 
1955 and ran for and was elected to the office of attorney general of lowa, taking office in 
1957. He was elected to a second term, taking office in January 1959. 
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The actual and potential involvement of so — State agencies and 
so many State-regulated activities persuaded the Council of State 
Governments to include in its Suggested State Legislation—Program 
for 1957 a proposed act providing for the coordination of atomic de- 
velopment. By mid-1958, according to a survey of the Atomic In- 
dustrial Forum (see appendix C, p. 833), 18 States had authorized 
the establishment of an office of coordinator or an agency of com- 
parable nature. This suggested act, with some amendments, 1s car- 
ried again in the —— for 1959. In the latter program it is one of 
six statements or legislative proposals on atomic energy submitted for 
State consideration. 

At the time the program for 1959 was prepared, the Committee on 
Suggested State Legislation of the Council of State Governments 
also authorized the appointment of a subcommittee on workmen’s com- 
pensation laws. This subcommittee and the Committee on Atomic 
Energy Law of the National Association of Attorneys General, work- 
ing together, approved for submission to the States an analysis of 
State workmen’s compensation laws as they related to coverage of 
workers exposed to radiation hazards. 

The two groups also approved suggested legislation to assist States 
in revising their laws to provide adequate protection. This material 
was made available to the Subcommittee on Research and Develop- 
ment and has been included in the joint committee print “Selected 
Materials on Employee Radiation Hazards and Workmen’s Compen- 
sation.” It has been issued to the States in the form of a supplement 
to Suggested State Legislation—Program for 1959. I have with me 
copies of the supplement which I should like to distribute for the com- 
mittee’s use. 

Mr. Chairman, workmen’s compensation laws are in effect in all 
States, the District of Columbia, Hawaii, and Puerto Rico. Unfor- 
tunately, very few of these laws provide protection adequate in all 
respects for workers exposed to radiation hazards. The material in 
the supplement is designed to make it easy to compare the laws of 
each State with certain recommended workmen’s compensation stand- 
ards and to point out gaps and inadequacies. A chart on page 18 of 
the supplement shows at a glance the extent to which each workmen’s 
compensation law provides protection for radiation injuries. 

The information contained in the chart was assembled for us by 
the Bureau of Labor Standards of the U.S. Department of Labor. 
The chart is limited to a comparison of State laws and the suggested 
standards. It does not take cognizance of judicial decisions and 
administrative interpretations. Tt is su gested, however, that, in 
fairness to employers and employees, the ie should be specific with 
respect to the several provisions of workmen’s compensation laws. 

The standards suggested are based, for the most part, on those rec- 
ommended by the International Association of Industrial Accident 
Boards and Commissions. The IAIABC is composed primarily of 
administrators of the various State and Canadian Provincial work- 
men’s ose Sma agencies. Associate memberships are maintained 
by medical and legal associations, insurance companies and associa- 
tions, business and industrial concerns, labor unions, law firms, and 
actuarial establishments. The standards also conform to those recom- 
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mended by the American Medical Association, the American College 
of Surgeons, and other organizations and groups. 

In preparing the materials contained in the supplement, we were 
assisted by representatives of the Bureau of Labor Standards 
Atomic Energy Commission, and the IAIABC. Representatives o 
workmen’s compensation carriers and organized labor, among others, 
were afforded an opportunity to comment before the recommendations 
were approved. 

The primary purpose of these proposals is to bring to the attention 
of the State’s workmen’s compensation standards which have a special 
relationship to radiation injuries. As a matter of policy, however, 
the suggestions for legislation are not specifically limited to radiation 
injury coverage. It should be pointed out, of course, that these pro- 
posals do not cover all aspects of workmen’s compensation that appear 
to merit consideration. 

Other aspects presently being studied include reciprocal interstate 
arrangements for coverage, adequacy, and duration of benefits, admin- 
istrative procedures, and the keeping of cumulative exposure records 
for all persons regularly in contact with radiation hazards. Only 
the last could be said to be exclusively related to radiation injuries. 
It is hoped that recommendations on these aspects of workmen’s com- 
pensation can be developed for submission this September to the 
Committee on Suggested State Legislation and inclusion in Suggested 
State Legislation—Program for 1960. 

To describe more fully the scope of the current recommendations, 
it is necessary to point out that they do not affect existing exemptions 
for specified groups such as farm or domestic workers. They do not 


deal with the problem of coverage of employees of nonprofit organi- 
zations such as hospitals, colleges, and other research institutions, 
many of which are users of radioisotopes. Nor do they suggest any 
change in the method of insurance or self-insurance which the em- 
ployer is permitted to follow at prea 


Mr. Chairman, about one-half of the workmen’s compensation laws 
in this country are compulsory. Our first suggestion to the States is 
that all laws be compulsory. 

In those States having elective laws either the employer or em- 
ployee may accept or reject the law. In such States an injury may 
or may not be covered. For various reasons it is particularly im- 
portant that the law cover radiation injuries. 

A radiation injury may show up years after the exposure which 
was its cause. A causal relationship may be difficult or impossible 
to prove because witnesses have disappeared, the employer may have 
gone out of business, or, in the event negligence is charged, the statute 
of limitations respecting any action for negligence may have run. 
On the other hand, if only radiation industries are compelled to have 
workmen’s compensation, discrimination in awards to injured workers 
between or within industries or even within one business may result. 

We suggest that the workmen’s compensation law apply to all em- 
ployers subject to the act regardless of the number of employees. 

In 23 States the laws make no exemption based on number of em- 
ployees. In the remainder, however, employers of from 2 employees 
to 15 are exempt from the laws’ requirements. Radioisotope users 
frequently are among those employers with only a few employees, 
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and the use of radioisotopes by small employers is expected to increase 
eatly. 
ra z rule workers in small establishments particularly need the pro- 
tection afforded by workmen’s compensation. Often such establish- 
ments lack an organized accident prevention program and the financial 
resources necessary to take care of a seriously injured worker. At the 
same time, such an employer also needs workmen’s compensation to 
— himself against the possibility of law suits for damages 
rought by employees injured in his establishment. 

Mr. Chairman, the next aspect of workmen’s compensation covered 
in the supplement relates to reciprocal arrangements for extraterri- 
torial coverage. Since State laws vary widely with respect to this 
feature and since generally uniform provisions must be enacted by 
all States to achieve an effective system of coverage, we are not ready 
to make a recommendation at this time. 

As I indicated earlier, however, we are studying this and other 
aspects of workmen’s compensation and hope to be able to prepare 
recommendations later this year. 

Our third proposal is that workmen’s compensation laws specifically 
prohibit waivers. 

Early in the history of workmen’s compensation, some States enacted 
laws permitting workers to waive their rights to benefits for an in- 
jury caused, or contributed to, by a previous disability. The adoption 
»y most States of a second or subsequent injury fund system has 
eliminated the need for waiver provisions. The prohibition of the 
use of waivers is particularly desirable in view of the delayed mani- 
festation and other characteristics of radiation injuries. 

Our next recommendation is that workmen’s compensation laws pro- 
vide full coverage of occupational diseases. 

The rapidly expanding use of atomic energy for industrial purposes 
make it imperative that the workmen’s compensation law protect a 
worker who is exposed to ionizing radiation. To achieve this pro- 
tection, occupational disease coverage of many of the laws must be 
extended. 

At present 31 States provide for complete coverage of all occupa- 
tional diseases, either by definition or by a scheduled listing of dis- 
eases. In 10 other States the scheduled coverage appears to include 
radiation injuries. We suggest to the remainder of the States two 
methods of amending their laws to achieve full coverage. 

We are proposing to the States that workmen’s compensation laws 
include a flexible time limit in which claims must be filed. 

Provisions in State laws vary greatly regarding the time in which 
a claim must be filed. Apparently only two laws provide adequate 
coverage for slowly developing diseases, In the case of radiation 
disease, a worker may not know that he is suffering from such « 
disease until many years after the date of Jast exposure. 

It may be then, 20, or more years after exposure before a worker 
becomes disabled and has knowledge that the condition requiring 
treatment is directly related to his radiation exposure while on the 
job. To protect the worker in such cases, it is necessary, therefore, 
to base the time limit on the date of his knowledge of the nature of 
his disease and its relation to his job. A worker may not realize until 
after he becomes disabled that a workmen’s compensation claim must 
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be filed in order to receive the benefits of the law. For this reason 
it is important to include both date of disablement and date of work- 
er’s knowledge of disablement to assure that the worker is fully pro- 
tected. 

We suggest that full medical benefits for both accidental injuries 
and occupational diseases be provided by law. 

Every State workmen’s compensation law provides for medical aid 
to an injured worker. Fourteen of the laws provide complete medical 
care for accidental injuries or occupational diseases. Fifteen others 
place a limitation on time or amount of medical benefits but authorize 
the administrative agency to extend benefits beyond the initial maxi- 
mum stated in the law. The remainder of the laws contain limitations 
based on time or cost or both. 

Radiation injuries or diseases, because of their nature, are particu- 
larly likely to involve extensive medical care. There is evidence to 
show that radiation injuries or diseases, after apparent recovery, may 
recur and again require medical care. It is important, therefore, 
that full medical benefits be provided by law. 

Our next suggestion is that the State workmen’s compensation 
agency, on competent medical advice, shall have the authority to 
supervise and order changes in medical care so that specialized treat- 
ment may be given in all cases where it is deemed to be necessary. 

Radiation cases will often require specialized treatment. In recog- 
nition of this, the principle of this recommendation has been endorsed 
by the Medical Committee of the International Association of Indus- 
trial Accident Boards and Commissions, the American College of 
Surgeons, and the American Medical Association through the Coun- 
cil on Industrial Health. 

We are recommending that a second or subsequent injury fund cover 
all types of permanent physical impairments that are likely to be a 
hindrance or obstacle to employment. 

Subsequent injury funds have now been established in all but five 
States. In some States coverage is provided for any type of prior 
disability, but the great majority of these funds are limited in cover- 
age to the loss of a member of the body. Less than one-third of sub- 
sequent injury funds cover radiation injuries. The legislation we 
suggest would make it possible for a State to cover radiation in- 
juries under its existing second injury fund. 

Section 2 of the legislation when a possible method of financing 
a second injury fund where none exists or where a State contem- 
plates changing its present method of financing. 

Mr. Chairman, our last proposal is that special maintenance bene- 
fits be provided during the period of rehabilitation. 

Less than half of the State workmen’s compensation laws contain 
any specific provision on rehabilitation of workers. A worker with 
a a injury or one who has suffered excessive exposure while 
on the job, such as exposure to ionizing radiation or silica dust, 
may be precluded from working at his former or similar employ- 
ment. Rehabilitaton and retraining for another job may be needed 
in such cases. About one-third of the States provide for special 
er or a or other compensation to assist in the rehabilitation of 
workers. 








, a> Oo 








RADIATION HAZARDS 523 






In order to facilitate the acceptance of rehabilitation by the worker 
and thus reduce the extent of his disability, or in order to enable him 
to be trained for other employment, it is suggested that special re- 
habilitation benefits be provided. Such benefits will help to cover 
his additional expenses and offset his loss of income during the re- 
habilitation period. 

In summing up, Mr. Chairman, may I say that we feel that our 
suggestions meet most of the problems with respect to workmen’s 
compensation laws brought about by the expanding use of atomic en- 
ergy. Enactment of any or all of our suggestions will improve the 
workmen’s compensation law of any State. 

By and large, our proposals are designed to make changes within 
the broad, overall intent of the workmen’s compensation program. 
They do not single out for special treatment workers exposed to radi- 
ation hazards. We feel that our proposals deserve and will receive 
serious consideration by the States. As a matter of fact, as early as 
a month ago, the latest date for which we have information, legisla- 
tion relating to some of the areas in which we made recommendations 
was already being considered in 16 States. 

In Montana, a State with no occupational disease coverage, bills 
have been introduced to provide such coverage, including coverage 
for radiation disease. In 15 other States, bills affecting radiation 
disease coverage or expanding or clarifying such coverage have been 
submitted. 

These States are Arizona, Arkansas, Colorado, Connecticut, 
Georgia, Massachusetts, Minnesota, Missouri, Ohio, Oregon, South 
Dakota, Texas, Utah, Washington, and West Virginia. In my own 
State of Iowa they have prepared a bill including provisions for 
radiation injury which will be submitted and will probably be adopted 
very shortly. 

Bills to Tiberalice time limits for filing claim of injury were be- 
ing considered by the legislatures of 13 States—Arkansas, Colorado, 
Connecticut, Georgia, Massachusetts, Minnesota, Missouri, Ohio, Ore- 
gon, Texas, Utah, Washington, and West Virginia. The establish- 
ment of a second injury fund was proposed in Georgia—one of five 
States not having such a fund. Liberalized coverage was proposed in 
five States now having subsequent injury funds—California, Con- 
necticut, Massachusetts, Montana, and Washington. 

Mr. Chairman, members of the committee, on behalf of the Council 
of State Governments and its committee on suggested state legisla- 
tion and of the National Association of Attorneys General, I should 
like to thank you for having afforded me this opportunity to present 
= you our proposals for amending State workmen’s compensation 

aws. 

Representative Pricr. Mr. Erbe, we thank you for taking the time 
to appear here to give us the benefit of the suggestions of your or- 
ganization. I wonder if you would briefly describe the makeup of 
the Council of State Governments. 

Mr. Erse. The Council of State Governments, sir, consists of the 
Governor’s Conference, the National Association of Attorneys Gen- 
eral, the National Association of Budget Officers and about three or 
four or five other national organizations consisting of State officers 
dealing with comparable work in their field. 
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I think it also includes legislative representatives who deal with 
legislation throughout the States and their own legislators. It is 
quite a lengthy list actually, Mr. Price, and indicates, I believe, a 
broad representation of governmental units at the State level through- 
out the United States. 

Representative Price. In your statement you make known the fact 
that your organization did not recommend dealing with the problems 
of coverage of employees of nonprofit organizations, such as hospitals, 
colleges, and other research institutions, many of which use radio- 
active isotopes. I think we are aware of some of the proposals in- 
volved if you did make such a recommendation. There are many 
exemptions under existing law that cover such institutions. 

But what about cases of medical clinics that are operated for a 
profit and research institutions that are a for profit. Almost 
every category that you have mentioned here has its duplicate in in- 
stitutions that are operated for profit. Do you make any recom- 
mendations covering those ? 

Mr. Erse. No, sir; we made no recommendations for those. We 
felt actually what we would like to do as an organization representing 
the Council of State Governments was to try to propose a package 
that could be sold to the greatest extent to the legislatures of the vari- 
ous States. 

We felt that by inclusion of some of these other medical clinics and 
such as that it might cost the passage of the program in the various 
States. 

Representative Price. That would be a political determination, 
then, rather than a determination based on what you really felt to be 
essential toward a more perfect solution of the problem ? 

Mr. Erse. That is rig alsti sir. 

Representative Price. I did note in your statement that you recom- 
mended that it go down to employers of a minimum of people? 

Mr. Erse. Yes, sir. 

Representative Price. I imagine employers who had two or three 
people you would seek to bring under coverage? 

Mr. Erse. Yes, sir. It is a difficult job to sell legislators, as we all 
know, back home. 

Representative Price. We have had some experience. 

Mr. Expr. Yes, sir. We are looking for a palatable solution that 
we think we can sell. For that reason we just carried it that far. 

Representative Price. Mr. Hosmer. 

Representative Hosmer. Mr. Erbe, as I understand the Council of 
State Governments sets up what might be termed standards that it 
suggests for legislation in a particular field. 

Mr. Erse. Yes, sir. 

Representative Hosmer. At the present time as to workmen’s com- 
ensation in the conventional fields of occupations, not all States 
ave enacted laws that are up to those recommended standards? 

Mr. Erne. That is right, sir. 

Representative Hosmer. You have gone on into the radiation field 
and also made recomendations as to certain minimum standards? 

Mr. Erse. Yes, sir. 

Representative Hosmer. Do you feel that the States can, as a practi- 
cal matter, handle this problem of radiation hazards, or do you think 
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that the Federal Government must step in and enact some type of 
overall legislation ¢ 

Mr. Erse. [ suppose, Mr. Hosmer, that I am an exponent of State’s 
rights and the possibility of States controlling something if they 
can. Frankly, I feel with the workmen’s compensation experience 
which States have had through the years, even though there are some 
States which still do not have workmen’s compensation coverage, I 
think generally the organization is there, the experience is found in 
the different States, and I think this is just another thing which we 
can handle along with silicosis and other particular occupational 
diseases and I think it can be done by the States. 

Representative Hosmer. In other words, irrespective of the philo- 
sophical argument of the States’ rights, you feel as a practical mat- 
ter that the existing machinery of State governments can handle 
this problem, if it will ? 

Mr. Erse. I do, sir. 

Representative Hosmer. Thank you. 

Representative Price. Mr. Blackman. 

Mr. Biacxman. I wondered, Mr. Erbe, if the council has done in 
the past some studies on workmen’s compensation and made sugges- 
tions to the various States and what has been the result of these 
recommendations. In other words, I am trying to say to you what can 
we expect from the recommendations of the Council of State Govern- 
ments to the various States? 

Mr. Erse. I think our experience has shown, sir, that it is a slow 
process. It is something which we whittle away at a little more 
each year, and that on the long haul generally many of the sugges- 
tions of the Council of State Governments on suggested legislation 
are passed. I think it would be too optimistic to say that the Council 
of State Governments expects that all or a large majority of their 
recommendations would be passed by a large majority of the States. 

What it accomplishes is an awareness of the problem by the legis- 
latures of the various States and perhaps not this session but next 
session or the session after that they will eventually pass some of these 
provisions which will bring them closer to the standards suggested 
by the Council of State Governments. 

Mr. BiackMan. This would then bring up as a corollary, what 
haan and in the order of magnitude, what length of time is this long 
haul? 

Mr. Erne. Yes. 

Mr. BiackMan. In other words, how long should this be allowed 
to continue in its present status without having more positive results? 

Mr. Erse. I think probably now, sir, a proper and appropriate 
reason for the failure of States to actually seriously consider and do 
something about proposed legislation in this field would be the fact 
that I am afraid many of our legislators are not aware of the urgency 
or immediate situation of the radiation hazard problem. 

For instance, in our own State we are going into it and we are 
going to make provision for radiation hazard as an occupational dis- 
ease. It was surprising to me to note—which I learned just before 
I came in here—that there are 12 or 14 reactors in the State of Iowa, 
and we have quite a large installation at our Iowa State College 
concerned with this. 
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It seems to me if effort is directed to the States and to our State 
legislators to apprise them of the immediate urgency of the problem 
and that we have it immediately before us so far as industrial and 
commercial use of atomic materials is concerned, then I think they 
will move a little bit faster. 

I would expect within the next 2 or 3 or 4 years perhaps we will 
see some concrete results among the State legislators if they are aware 
of the problem. I think surely within this next 2- to 4-year period 
they will become more aware of it than they have been in the past. 

Representative Price. Mr. Erbe, you touched on the fact that many 
of the States are not aware of the problem and have had no experience 
with it. 

Mr. Erse. Yes. 

Representative Price. That poses some difficulty for you in this 
area. Where did your committee go for its source of information 
in dealing with radiation hazards and the problem of occupational 
disease involved in radiation? Where did you go for your source of 
information ¢ 

Mr. Erse. We went to the Atomic Energy Commission and also 
the Department of Labor and the Department of Health, Education, 
and Welfare. 

Representative Price. Federal ? 

Mr. Erse. Yes, sir. 

Representative Price. Since it was necessary for the State agencies 
to go to the Federal Government, were there any discussions in your 
group of the advisability of Federal guidance in establishing uniform 
standards that all States might adopt ? 

Mr. Erne. I believe there was, Mr. Price, but my attendance at 
our conference was rather limited, and I can’t give you the back- 
ground on it. One of the succeeding speakers will be able to. 

Representative Price. Would something of this sort be helpful to 
the States? 

Mr. Eres. I think so because the Federal Government has had the 
experience with it. Many of the States have not had the opportunity 
to have the experience. I think certainly some guidance and leader- 
ship from the Federal Government would certainly be in order. 

Representative Price. Thank you. 

Mr. Biackman. I was going to explore the same question Mr. Price 
asked you, Mr. Erbe, and I wondered what form of guidance one 
might find most effective and useful to the various States in this 
respect. 

Tn other words, how would this guidance best be given? Would 
this be by just merely transmitting to the State, or how does one ac- 
complish this? I think this is an important point. 

Mr. Erne. The difficulty now, it appears to me, is that in many of 
the States we have a vacuum insofar as a receiving agency for this 
guidance is concerned. In New York I understand within the last 
several weeks they have passed a law providing for an atomic energy 
commission of some kind. 

Minnesota also has one authorized by the legislature. Towa does 
not. This brings me to the point again that some few of the States 
are setting up some agency, committee, or commission which is con- 
cerned with investigating into this particular subject. I would think 
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that would be the proper receiving agency for the information which 
is sent out by the Federal agencies involved. 

The big difficulty, as I see it, is that in many of the States there is 
no one particularly concerned with this particular problem which is, 
of course, the subject of our discussion today. To whom would such 
information be funneled in the particular State. In the absence of 
anyone to receive it, it would deshebie go to the Governor or perhaps 
to some other State agency and very likely it would not go to the 
workmen’s compensation service in that particular State. 

We have a problem on dissemination and reception of the informa- 
tion by an agency which can or would be in a position possibly to do 
something about it. 

Mr. Biackman. One of the things we have had in the course of the 
discussion in these hearings so far has been strong indication that 
when we talk about radiation hazards and occupational diseases re- 
sulting from radiation exposures that these have many things in 
common with other occupational diseases. If we were talking about 
occupational diseases in general, without focusing it exclusively on 
radiation although this is the medium perhaps by which it is brought 
to the fore more dramatically, wouldn’t the same agencies be con- 
cerned with this as with all occupational diseases ? 

How does one get this communication to the State where it will 
be most effective ? 

Mr. Erne. If it is on the occupational disease basis I would think 
that the Labor Department again and HEW and the Atomic Energy 
Commission would funnel it to the particular workmen’s compensa- 
tion service in that State, if they have one, who are concerned with 
the occupational diseases problem. 

Mr. Buacxman. Thank you, sir. 

Representative Price. Thank you very much, Mr. Erbe. 

Mr, Erse. Thank you, sir. 

Representative Price. We are glad to have the testimony of your 
organization. All through the hearings and statements that have 
been presented so far, we have seen the initials IAIABC. Finally we 
are going to hear directly from that organization. 

The next witness will be Mr. Ned Parsekian, chairman of the Inter- 


national Association of Industrial Accident Boards and Commissions, 
IATABC. 


STATEMENT OF NED PARSEKIAN,' CHAIRMAN OF THE ATOMIC 
ENERGY COMMITTEE OF THE INTERNATIONAL ASSOCIATION OF 
INDUSTRIAL ACCIDENT BOARDS AND COMMISSIONS (IAIABC) 


Mr. Parsexr1an. Mr. Chairman, just don’t ask me to tell you what 
it means. 

There can be little doubt that most workers’ compensation juris- 
dictions today provide totally inadequate protection for workers 
against radiation hazards. The analysis of workmen’s compensation 
laws contained in appendix E of the selected materials printed for the 


21 Director, Division of Workmen’s Compensation, State of New Jersey, January 1956 to 
January 1959. Deputy director, Division of Workmen’s Compensation. State of New 
Jersey, July 1955 to January 1956. Acting director, Division of Motor Vehicles, State of 
New Jersey, opeete 1959 to date. Attorney at law, State of New Jersey, State of New 
York, Washington, D.C. Graduate, Columbia University School of Law, 1950. 
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Joint Committee on Atomic Energy catalogs the fragile protection 
offered industrial workers who toil in the vanguard of the bold atomic 
era. 

At its 1956 convention the International Association of Industrial 
Accident Boards and Commissions recommended that each State adopt 
workmen’s compensation legislation providing for : 

1. Examination and inspection of plants to determine the type and 
quantity of radiation present in work areas. 

2. Unlimited medical care. 

3. Supervision of medical care. 

4. Full coverage of occupational disease. 

5. Statutory time limitation on claims to run from the date on 
which the employee has knowledge of the nature of his disability and 
its relationship to his employment. 

At the 1957 convention the Atomic Energy Committee of the asso- 
ciation reported that “the recommendations made in 1956 have, al- 
most without exception, been ignored.” 

While over the years scientific and industrial development of nu- 
clear energy has been marked by dynamic growth, governmental de- 
velopment of safety standards and workmen’s compensation protec- 
tion by the States has been marked by inaction. 

The Atomic Energy Committee of the association in 1956 reported 
30 civilian nuclear reactors in use in the United States. As of June 
30, 1958, the U.S. Atomic Energy Commission reported 175 civilian 
nuclear reactors in operation or under construction, an increase of 
over 500 percent in a 2-year period. It was reported furthermore 
that 57 additional reactors are in the planning stage. 

The growth in use of radioisotopes has exceeded even that indi- 
cated by the sharp rise in the number of licenses issued, for, since 
1954 uses of radioisotopes have been authorized under general licenses 
which permit the possession and use of specified limited quantities 
of 65 assorted radioisotopes. Therefore, each license was limited to 
a specific isotope. It is predicted that the wth during the next 
decade will outstrip the geometric growth of the decade just ended. 

That the problems of safety and workmen’s compensation cover- 
age in this new industry are national in scope is attested to by the 
fact that there are five or more licensed users in every State in the 
country. That the problem will affect States presently regarded as 
nonindustrial, is appreciated when we consider that industrial pro- 
duction is now released from geographic ties to traditional sources of 
energy: water, oil, and coal. The few pounds of source material for 
nuclear energy required to sustain heavy industrial production can be 
easily and rapidly transported to any State. 

The Federal Government early recognized that the social prob- 
lems of nuclear energy are national in scope. From 1940 to 1946 
the research and development of nuclear fission was monopolized and 
financed exclusively by the executive branch of the Federal Govern- 
ment through the Manhattan District of the U.S. Army. The Atomic 
Energy Act of 1946 placed the development of nuclear energy under 
the civilian control of the Atomic Energy Commission. 

The AEC was authorized to enter into agreement with private con- 
tractors who would operate Government-owned production facilities. 
In addition, contracts and agreements with private universities and 
corporations were authorized to encourage for research purposes. 
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Finally the AEC was permitted to distribute certain fissionable ma- 
terials and radioactive isotopes to private persons or organizations 
for use in research and development. 

Congress charged the AEC with concern for the safety of persons 
exposed to radiation emitted by reactors or by artificial radioisotopes. 
The act required the AEC to: 

Establish by regulation or order such standards and instructions to govern 
the possession and use of fissionable and byproduct materials as the Commis- 
sion may deem necessary or desirable to protect health or to minimize danger 
from explosions and other hazards to life or property. 

The AEC was authorized, in addition, to cease further distribution 
or recall prior distributions from persons not adhering to safety 
standards it established. The 1946 act was void of language which 
would indicate encouragement of State regulation as to industrial 
safety or workmen’s compensation coverage. 

The Atomic Energy Act of 1954 broadened considerably the par- 
ticipation of private enterprise in nuclear research and in the use of 
radioisotopes for industrial purposes. Private ownership and opera- 
tion of facilities for production of fissionable materials was author- 
ized; although, significantly, the statutory authority of the AEC to 
regulate safety aspects of such production was retained. 

The statutory authority of the AEC to set standards for the pro- 
tection of life and property was reenacted with additional emphasis. 
The role of the States in industrial safety and workmen’s compensa- 
tion regulation was not considered in the Atomic Energy Act of 1954, 
leaving open the question of jurisdiction. 

On tals 11, 1955, the AEC released Bulletin No. 660 noticing pro- 
posed standards for protection against radiation. These standards 
were made effective on February 28, 1957, and were based upon rec- 
ommendations of the National Committee on Radiation Protection 
and Measurements. 

The adoption of these regulations has not resulted in uniformity 
of safety standards. Although the AEC provides safety inspectors 
who presumably are to police radiation facilities, their effectiveness 
can be measured by the paucity of staff. As of July 1957, only four 
inspectors manned the so-called New York operation which cov- 
ered part of New York, all of New Jersey, all of Pennsylvania and 
all of Connecticut, an area which included 1,280 licenses spread 
across an area of over 80,000 square miles. 

It should be stated here that the AEC is to be commended for the 
safety emphasis and excellent safety record of installations under its 
control, however. 

The AEC has not attempted to suggest minimum workmen’s com- 
pensation standards to the States, and the States have done little to 
provide, on their own initiative, the workmen’s compensation cover- 
age necessary to protect workers in radiation industry : 

Twenty-three States do not provide for full medical benefits. 

Twenty States do not retain the authority to supervise medical 
care. 


Thirty-five States do not provide for maintenance benefits during 
rehabilitation. 


Eleven States have no coverage or only limited coverage for radia- 
tion diseases. 
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Forty-eight States do not base the time limit for filing a claim for 
occupational disease upon the date of the worker’s knowledge of dis- 
ablement. As the manifestation of radiation injury may remain 
latent for as long as 30 years from exposure, the protection offered 
is illusory in these States. 

Thirty-nine States do not have adequate provisions to cover work- 
ers who reside in one State and are hired or are injured in a neighbor- 
ing State. 

Twenty-eight States limit the workmen’s compensation laws by 
numerical exemptions for employers of less than a specified number 
of employees. 

I might say parenthetically that many States do not have the hos- 
pital facilities to cope with radiation injury if there were an indus- 
trial accident of any significant scope. 

Let us review, then, the record of industrial safety and workmen’s 
compensation protection against radiation injury as of 1959: 

The AEC is licensing an ever increasing number of users of nuclear 
reactors and users of radioisotopes by private individuals and re- 
search facilities. 

The AEC has established by rule and regulation minimum stand- 
ards to be adhered to by licenses to protect the health and safety of 
workers. 

The regulations issued by the AEC have not been considered man- 
datory by the States. 

In many States no regulations have been adopted. 

The regulations which have been adopted lack uniformity and fall 
short of the minimum standards recommended by the NCRP. 

Safety inspections are inadequate, and the personnel conducting 
such inspections are often unskilled in the new art. 

The AEC has issued no regulations as to minimum standards 
of workmen’s compensation protection. 

No State has adopted fully satisfactory provisions for medical 
treatment and compensation payment to workers exposed to radia- 
tion. In fact, it becomes obvious that most States have given no 
statutory consideration whatsoever to extending workmen’s compen- 
sation protection to workers engaged in this new and rapidly ex- 
panding industry. 

It seems clear that uniform guiding criteria must be furnished to 
the States to insure adequate safety and workmen’s compensation 
protection. The development of peaceful uses of nuclear energy has 
from its inception been recognized as a national concern. The licens- 
ing of users of radioisotopes is controlled by the Federal Govern- 
ment, as well as design and operating procedures for nuclear reactors. 

This decision is a wise one, as the standards for minimum protec- 
tion and for proper medical treatment are subject to change as scien- 
tific knowledge and industrial experience broadens our understanding 
of radiation hazards. It would be unrealistic to expect the various 
jurisdictions to evaluate such advance knowledge and adopt uniform 
amended standards; whereas, a central agency can insure prompt 
expert evaluation and uniformity. 

It appears basic that effective protection requires the maintaining 
of permanent exposure records of workers exposed to radiation in 
industry. Failure of some States to keep such permanent records, 
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or variations in standards governing the records, would render in- 
effective this vital cont.ol. 

Central records and standards would also obviate the complexities 
caused by temporary or permanent movement of workers from State 
to State. Certainly centralized records of radiation exposure should 
be maintained as a check upon the genetic effects of radiation upon 
the population of the Nation as a whole, to insure that tolerable limits 
are not exceeded. 

Unless safety standards are uniform, those States adhering to fair 
standards necessary for the protection of the industrial workers ex- 
posed to radiation would be placed at a severe competitive disadvan- 
tage as against those States which adopt no minimums whatsoever. 
Economic considerations may tempt marginal States and enterprises 
to set standards below those requisite for safe operation. 

Demands have been voiced that a Federal system of workmen’s 
compensation preempt industrial safety, medical care, and compen- 
sation adjudication and payments for workers engaged in radiation 
industries. 

It is submitted and recommended that existing State industrial 
safety control and workmen’s compensation facilities can and should 
be preserved if the existing responsibility of the AEC, as expressed 
y thm Atomic Energy Act of 1956, is broadened and specified, as 

ollows: 

1. Licensing for construction, operation, and use of nuclear reactors 
to remain within the jurisdiction of the AEC. 

2. The AEC to issue codes with minimum requirements as to the 
construction, operation, and use of nuclear reactors so as to insure the 
ra the workers and the community in which such reactors are 
ocated. 

3. Licensing for possession, handling, and use of radioisotopes to 
remain within the jurisdiction of the AEC. 

4. The AEC to issue codes containing minimum requirements for 
possession, handling, transportation and use of radioisotopes so as 
to insure the safety of industrial workers and the community in which 
radioisotopes may be in use or in transport. 

5. The AEC to establish adequate and uniform standards for 
safety supervision and for qualification, tenure, and training of safety 
inspectors, and inspection methods and procedures. 

6. The adoption is recommended of uniform minimum workmen’s 
compensation standards which will apply to workers exposed to radi- 
ation. These minimum standards to include— 

(a) The maintaining of individual exposure records for work- 
ers exposed to radiation in industry. Such records to include 
the dates, amount of exposure, name of employer and place of 
such exposure: These records to be kept at a central agency, 
available to the individual worker. Lifetime exposure records 
are imperative as the incidence of radiation on the body is cumu- 
lative, that is, repeated permissible doses may result in future 
disability. 

The cumulative effect depends upon the type of radiation, du- 
ration, intensity of exposure and the direction of the radiation 
in relationship to the varied tolerance and reactions to identical 
exposure. In addition the permissible tolerance is subject to 
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continual revision as experience and research adds to current 
knowledge. 

Finally, as noted previously, centralized radiation exposure 
records must be kept to keep close check upon the genetic effects 
of radiation upon the population as a whole and to insure that 
tolerable limits are not exceeded. 

(5) The monitoring of sources of radiation emissions on a 
regular basis both internal, that is, within the industrial or com- 
mercial facility, and external, that is in the community within 
which such facility is situated. 

(c) Unlimited medical care as to cost and duration. No 
worker suffering from injuries of radiation exposure should be 
deprived of the most recent and effective medical attention, what- 
ever the cost. In addition, as the knowledge of medical treat- 
ment of radiation exposure is limited, the States should have the 
authority to supervise such care to the extent that there would 
be assurance that the best available procedures are practiced. 

(d) The time limitation for instituting a workmen’s com- 
pensation claim and notifying the employer of such intention 
commencing from the date that the worker has know ledge of the 
nature of his disability and its relation to his job and until after 
disablement. The average latent period for cancer due to X-ray 
has been estimated at 7 years and for cancer due to ionizing 

radiation, at 25 to 35 years. It is generally conceded that while 
some radiation effects occur after a short period of latency, the 
effects of prime importance are those which are not immediate. 

(e) The establishment of a radiation injury claim fund in each 
jurisdiction made up contributions to depend upon the best avail- 
able estimates as to current claim potential and to be revised upon 
experience. The cost of medical treaiment, temporary and 
permanent disability payments, and the costs of administration to 
be charged to the fund. 

The establishment of such a fund would obviate the difficulties pre- 
sented by cases involving exposures from successive employment in 
the same State or employ ment in more than one jurisdiction, The 
burden of the perhaps impossible task of assessing liability among 
successive employers would be avoided. 

In view of the cumulative effects of radiation exposure, if the risk 
of workmen’s compensation liability is placed solely on the jast em- 
ployer, employers would understandably be reluctant to hire workers 
who have previously kad long or moderately long experience in radia- 
tion industries. Within a few years those most ‘skilled in this techni- 

cal enterprise would be barred from their usual employment and in- 
dustry would suffer the loss of the best available labor. 

It is proposed that the Federal Congress permit the AEC to issue 
licenses contingent upon the States adopting legislation including the 
minimum safety and workmen’s compensation requirement outlined 
above; and providing that if such legislation is not in effect before a 
statutory date, that no new licenses ‘be issued to individuals, corpo- 
rations, “research establishments, and so forth, situated in such juris- 
dictions and that prior licenses be recalled until such time as the 
standards are adopted. 
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It is submitted that the adoption of these recommendations would 
provide safety and workmen’s compensation protection to workers 
engaged in radiation industries, placing each State on an equal com- 
petitive footing, and reserving to the States their traditional role of 
administering these programs. 

The Atomic Energy Committee of the International Association 
of Industrial Accident Boards and Commissions wishes to record its 
approval and commendation of the legislation suggested to the States 
by the Council of State Governments in its supplement to Suggested 
State Legislation issued February 1959. 

Representative Price. Mr. Parsekian, you recommend that the AEC 
withhold licenses unless a State meets certain safety and workmen’s 
compensation standards. As I stated to a previous witness, the area 
in which this would be applicable would be a limited area. What 
about already existing radiation hazards in the States? 

Mr. Parsex1An. As I understand it, the use of these radioisotopes 
must be through licensing by the AEC. The proposal is that if these 
standards are not met that the licenses be withdrawn. 

Representative Price. I understand that. This is not a very broad 
area in comparison to the number of workmen that would be involved 
and exposed to radiation hazards when you take into consideration 
the number of operations that are not under AEC control and non- 
AEC operations and when you take into consideration the number of 
contractors working for AEC where licenses are not required. 

Mr. Parsek1an. Perhaps my understanding of the licensing system 
is not completely accurate. My understanding has been that any use 
of these artificial radioistopes by industry, whether under direct con- 
trol of the AEC or not, must be through licensing of that agency. 

Representative Hosmer. Is not your point that in all States there is 
some use of radioisotopes and therefore this licensing requirement 
would cause them to enact laws which would not only govern those 
using radioisotopes but those who would be subject to radiation haz- 
ards which are not under a license ? 

Mr. Parsex1an. That is correct. 

Representative Price. I just don’t follow that. When you are talk- 
ing about licenses you are talking about a limited number of workers. 
The bulk of workers are working for contractors who are not holding 
licenses from the Commission. 

Representative Hosmer. But the law is of general application. 

Representative Price. Is Dr. Western from the Commission here? 
Or, Mr. Smith, would you comment on this point and try to straighten 
us out. How broad a field does licensing cover in relation to person- 
nel involved. 

Mr. Oscar Smttrn (AEC). You are referring to the fact if we have 
anything to do outside of the Atomic Energy Commission in the 
radiation field. We donot. 

Representative Price. I am referring to licenses as against con- 
tractors. In other words, personnel of contractors who are working 
with radiation in a licensed position. 

Mr. Oscar SmirH (AEC). They are not subject to the licensing 
regulation. 

epresentative Price. This is where the bulk of the workers are? 
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Mr. Oscar SmitrH (AEC). Yes. They are subject to standards es- 
tablished by the Commission issued to the contractors either as in- 
structions to contract administrators or in a manual. They are not 
subject to the licensing provisions. 

Representative Price. That is the point I was trying to bring out. 

Mr. Parsexian. Mr. Chairman, it is my understanding that the 
source of the radiation, the radioisotopes themselves or the nuclear 
reactors that may be in operation, are contingent upon the AEC’s 
licensing their use with someone. If the AEC were to say—or some 
Federal agency were to say—you may not have those nuclear reactors 
or radioisotopes unless that State has certain minimum standards, 
then there could not be such sources of radiation in those States to 
effect these other workers. 

Representative Price. What are operators of X-ray machines? 

Mr. Parsex1an. These would not be included under the IAIABC 
proposal, that is true. There is no consideration given to this cate- 

ry. 

T ceeweuaaiitiies Price. This is a point we will have to explore in 
more detail after consultation. Are there any questions, Mr. Hosmer? 

Representative Hosmer. No. I just want to congratulate the wit- 
ness. I thought it was an excellent presentation. 

Mr. Parsex1an. Thank you. 

Representative Price. I think the committee will have to get a more 
accurate explanation of the difference in the type of employees under 
licenses and those under contractors. We will get that better defined 
for the record. 

Thank you very much, Mr. Parsekian. 


Mr. Parsex1an. Thank you, Mr. Chairman. 

Representative Price. This is a splendid statement and the com- 
mittee is glad to have it. 

(The information referred to follows :) 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., April 2, 1959. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, Joint Committee on 
Atomic Energy, Congress of the United States. 


DeEaR Mr. Price: On page 646 of the stenographic transcript of the hearings 
on “Employee Radiation Hazards and Workmen’s Compensation,” you indicated 
a desire for additional information in respect to employees of licensees as com- 
pared with those of contractors. The question that preceded the pertinent dis- 
cussion appears on page 644, at which point you referred to the number of work- 
men “that would be involved and exposed to radiation hazards” in operations 
not under licensing control of AEC. 

As indicated in the earlier discussion on pages 254 and 255, the Bureau of 
Labor Statistics of the Department of Labor later this year will collect infor- 
mation as to the number of employees engaged in the atomic energy field. This 
field is defined to include uranium mining, uranium milling, enrichment of 
uranium, reactor manufacturing, ete., and various types of nuclear research, 
but excludes the actual applications of atomic energy, such as uses of electricity 
generated by nuclear reactors, nuclear ship propulsion, industrial and pharma- 
ceutical applications, ete. Pending assembly of these data, the Bureau of Labor 
Statistics has prepared an estimate indicating that employment in the atomic 
energy field, outside of Commission contractors, is about 56,000, of which 6,000 
are employed in mines and therefore not subject to licensing. 

Present employment among AEC operating contractors is now roughly 104,000. 
The 50,000 total engaged other than by mines or AEC contractors is not pre 
cisely the same as the employment of the approximately 6,000 licensees, because 
by definition some licensee activities may be excluded from the atomic energy 
field and some included activities may not require a license. However, the 
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Bureau of Labor Statistics estimate may still be useful as an order-of-magnitude 
figure. 

Turning now to Congressman Hosmer’s remarks in this discussion, as will be 
noted from page 131 of the Joint Committee print, AEC licensees are located 
in every State. Assuming that the standards which might be adopted under 
Mr. Parsekian’s proposal were the same as those included in the suggested State 
legislation program for 1959 of the Council of State Governments, it is noted 
that no State fully meets these standards, although New York and California 
come close to it. Because of the wide distribution of licensees, it may be as- 
sumed, as Congressman Hosmer indicated, that the proposal would have ap- 
plicability in every State, even though the number of employees of licensees 
in some States may be very small indeed. 

Sincerely yours, 
Oscar S. Smita, 
Director, Office of Industrial Relations. 

Representative Price. The final witness for the morning session 
today will be Mr. Arthur W. Motley, Chief of the Bureau of Labor 
Standards, Department of Labor. 


STATEMENT OF ARTHUR W. MOTLEY,’ CHIEF, BUREAU OF LABOR 
STANDARDS, DEPARTMENT OF LABOR; ACCOMPANIED BY BRUCE 
GREEN, SENIOR CONSULTANT ON WORKMEN’S COMPENSATION 


Mr. Morttey. Mr. Chairman, I would like your permission to bring 
to the witness chair with me, Mr. Bruce Green, who is our senior con- 
sultant on workmen’s compensation in our Department and also sec- 
retary of the IAIABC. 

Representative Price. We are glad to have him. 

Mr. Moriey. Mr. Chairman and members of the committee, the 
Department of Labor welcome this opportunity to participate in a 
hearing on workmen’s compensation laws and their relation to radi- 
ation injuries. 

The Department is greatly interested in the entire field of work- 
men’s compensation. Through the Bureau of Employees’ Compensa- 
tion, the artment administers both the Federal Longshoremen’s 
-— Harbor Workers’ Act and the Federal Employees’ Compensation 

ct. 

The Bureau of Labor Standards, of which I am Director, serves 
as a clearinghouse of information about workmen’s compensation 
laws, renders technical assistance to the States where needed and re- 
quested, and, in cooperation with interested groups, develops and pro- 
motes workmen’s compensation standards. The Bureau of Labor 
Statistics collects and reports statistics on work injuries. 

One of the important functions of the Bureau of Labor Standards 
is to encourage the States to strengthen their workmen’s compensa- 
tion programs. Workmen’s compensation, the oldest form of social 
insurance, has always been a State-operated program and we believe 
that it should continue to be a State program. 

Workmen’s compensation is intended to assure a speedy and simple 
procedure for the payment of benefits during periods of disablement 
and to provide related services to injured workers or the dependents 


“Director, Bureau of Labor Standards, U.S. Department of Labor, 1958 to present; 
Assistant Director, Bureau of Employment Security, U.S. Department of Labor, 1947-58; 
Assistant Director, Bureau of Unemployment Insurance, U.S. Department of Labor. 1944— 

7; Director, Bureau of Placement, War Manpower Commission, 1940—44 ; official positions 
in social insurance and manpower, U.S. Department of Labor since 1920. 
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of those killed in industry regardless of fault on the part of either 
the employer or worker as a cause of the injury or death. 

The principle upon which workmen’s compensation laws are based 
is that the cost of the compensation and services provided is a part 
of the cost of production. 

The goals of a good workmen’s compensation system should be to 
provide injured workers with the best medical care, any necessary 
rehabilitation services to restore them as speedily as possible to their 
former jobs or to other suitable employment, and adequate compen- 
sation to protect them and their families during the disability. 

The growing use of atomic energy for peaceful purposes has focused 
attention on the special need for workmen’s compensation protection 
for workers exposed to radiation hazards and has highlighted the 
gaps in workmen’s compensation laws for all types of injuries. A 
detailed discussion has already been presented at this hearing on the 
existing workmen’s compensation laws and their inadequacies in the 
coverage of radiation injuries. 

A further statement on the inadequacies of workmen’s compensa- 
tion laws is contained on pages 80-89 and 141-171 of the printed 
report of the Joint Committee on Atomic Energy, Congress of the 
United States, entitled “Selected Materials on Employee Radiation 
Hazards and Workmen’s Compensation,” February 1959. 

This statement was prepared by the Bureau of Labor Standards at 
the request of the U.S. Atomic Energy Commission. In addition 
to materials previously made available to your committee on State 
workmen’s compensation laws, we have just published a pamphlet 
containing a series of maps showing how the State workmen’s com- 
pensation laws compare with recommended standards. A copy of 
this pamphlet is attached as an appendix to this statement. 

Our Department and the U.S. Atomic Energy Commission were 
happy to cooperate with the Council of State Governments in the 
development of the workmen’s compensation standards which have 
been presented by the council at this hearing. The acceptance of 
these standards by all States would help greatly to meet some of the 
major deficiencies of these laws. The standards recommended by the 
council have a special relationship to radiation injuries but would 
benefit equally workers who may suffer other types of injuries. 

In considering proposals to amend workmen’s compensation laws, 
we do not believe that it is feasible or advisable to recommend pro- 
visions which would give protection only for radiation injuries. A 
worker who contracts silicosis while on the job, for example, needs 
the protection of the workmen’s compensation law just as much as 
the worker who suffers a radiation injury. This is true also for such 
other slowly developing diseases as berylliosis, aplastic anemia due 
to benzol exposure, and lung cancer from chrome poisoning. 

Any injured worker should be entitled to the fall benefits of an 


adequate workmen’s compensation law regardless of the nature or 
type of work injury. The lack of an adequate compensation system 
in many States has made it necessary for AEC to make special pro- 
visions for benefits for workers injured at its installations. 

In addition to the standards discussed with you by the Council of 
State Governments, on which this Department and the AEC are in 
full agreement, we would like to discuss several other areas which 
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we believe are important in providing workmen’s compensation pro- 
tection for workers injured through radiation exposure but which by 
the same token are equally important for any worker injured in a 
work accident. 

No recommendations on workmen’s compensation would be com- 
plete without some reference to the adequacy of the cash benefits. A 
worker who suffers a radiation injury should be entitled to adequate 
compensation. 

The maximum weekly benefit should be equal to at least two-thirds 
of the State’s average weekly wage. Most of the State laws at present 
base cash benefits on varying percentages of average weekly wages 
received by the worker, usually 6624 percent. 

However, workers as a rule do not receive the amount of money in- 
dicated by the percentages because all laws also set a dollar limita- 
tion on the weekly payments. This frequently means that the worker 
may receive less than the statutory percentage. For example, the law 
may specify that the worker is entitled to 6634 percent of his aver- 
age weekly wages as cash benefit but also limits this to a maximum 
weekly benefit of $35. 

Thus a worker whose average weekly wages are $90, would receive 
a weekly benefit of $35 instead of $60 which would be equal to 66% 
percent. Only five laws (Alaska, Arizona, District of Columbia, 
Hawaii, and Massachusetts) provide maximum weekly benefits equal 
to at least two-thirds of the State’s average weekly wage. (Based on 
ratio of maximum weekly temporary total disability benefits as of 
December 1958, for worker, wife, and two dependent children to the 
average weekly wages of workers covered under the State unemploy- 
ment insurance law for 1957.) 

The maximum weekly benefit rate certainly should be sufficient to 
allow an injured worker and his dependents to maintain a standard 
of living above the subsistence level. If a flexible formula based on 
the State’s average weekly wage were to be provided for determining 
the maximum weekly benefit, it would eliminate the necessity for con- 
stantly adjusting this benefit rate at each session of the legislature 
to try to keep pace with rising wage levels. 

Where the present maximum weekly benefit rate is substantially 
less than two-thirds of the State’s average weekly wage, it is sug- 
gested that specified periodic annual increases be provided until it 
does equal the two-thirds arrangement. Thereafter, the rate can be 
adjusted annually, where necessary, on the basis of a determination 
by the head of the workmen’s compensation agency as to whether it 
equals 6624 percent of the State’s average weekly wage. 

For determining the State’s average weekly wage, the wages of 
workers covered under the State unemployment insurance law are 
available and can be used. Workmen’s compensation bills have been 
introduced in a number of States this year to provide for a flexible 
formula in determining the maximum weekly benefit rate. 

Benefits for permanent total disability should be payable for life. 
At present about one-half of the laws meet this standard. In the 
other States, payments are limited either by time periods or by total 
maximum amounts. I know of no good reason why a worker who is 
permanently and totally disabled through a work injury should have 
his benefits cut off at the end of an arbitrary period of time. His 
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need for subsistence may become more urgent after his compensation 
is exhausted and he advances in age. 

Benefits for death should be payable to a widow until death or re- 
marriage and to children until they reach the age of 18, or over 18 if 
physically or mentally incapacitated. Only 11 State laws meet this 
standard. In seven States the benefits are payable during widowhood 
but the total maximum amount payable is limited so that the widow, 
as in the case of the permanently disabled worker, may find her bene- 
fits cut off at the time her need is greatest. 

The inadequacy of death benefits under most laws for the depend- 
ents of workers killed by a radiation or any other type of industrial 
accident is illustrated by a recent case where a worker died as the 
result of a radiation injury. Under the workmen’s compensation 
law of the State where this accident occurred, the widow with two 
small children will receive the maximum weekly benefit of $30 for a 
period of 550 weeks or approximately 11 years. At the end of that 
time, no further workmen’s compensation benefits are payable. 

Another point on which many State laws need strengthening is the 
removal of all specific exclusions of employments and _ provisions 
limiting coverage to listed hazardous employments. All laws con- 
tain some excluded employments ranging from 2 in one State to 18 in 
another. 

The coverage of public employees also varies greatly under work- 
men’s compensation laws. Sais have broad coverage specifying 


no exclusions. Others with broad coverage exclude specified persons 
or groups of employees. Other laws provide limited coverage, apply- 
ing for instance, only to certain groups of employees, such as State 


employees, or employees of certain political subdivisions. 

In 13 jurisdictions (Illinois, Kansas, Louisiana, Maryland, Massa- 
chusetts, Montana, New Mexico, New York, North Dakota, Oklahoma, 
Oregon, Washington, and Wyoming), the laws apply only to listed 
hazardous or extrahazardous employments. The use of such terms 
was an expedient adopted in the early days of workmen’s compensa- 
tion legislation to meet the risk that the broad-coverage type of law 
might be held unconstitutional by the courts. 

Now the constitutionality of workmen’s compensation laws has long 
been assured, and the retention of such provisions in State laws is a 
major obstacle to comprehensive coverage of workers. In a few of 
these States, the list of hazardous industries is comprehensive. 

However, difficulties of interpretation arise where the laws contain 
both specific and general provisions. For example, one State specifies 
certain extrahazardous employments that are covered and, in addi- 
tion, states that the act shall apply to all extrahazardous employments 
not specifically enumerated and to all work of an cxtecenetdoas 
nature. 

This involves continuing interpretation and conflicts and the State 
has found it necessary to amend the law from time to time by adding 
to the list of specific extrahazardous employments, 

One of the most important features of any law is its administra- 
tion. If not well administered, even a good law is ineffective. Two 
general methods of administration of the workmen’s compensation 
laws exist in the United States. One is by a State agency, such as 
the State labor department or a board or commission. 
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The other is by the courts. Now all but five of the laws are admin- 
istered by State labor departments or through separate workmen’s 
compensation agencies (Alabama, Louisiana, New Mexico, Tennessee, 
and Wyoming. ) 

We believe that an appropriate State agency should be designated 
to administer this law rather than the courts. The administration of 
workmen’s compensation law includes not only claims administration 
but also supervision of medical care, benefit payments, cooperative 
arrangements for rehabilitation, promotion of safety, and other spe- 
cialized functions. 

In presenting these additional suggestions, we recognize that we 
are not covering all the problems involved in radiation cases. Among 
the other problems which need to be considered are those relating to 
the proof of causal relationship, the possible need for presumption 
clauses, the use of advisory medical panels to determine causal rela- 
tionship, and the methods of keeping records of exposure. 

We are studying these problems and as experience develops with 
specific cases, we hope to offer some constructive suggestions for meet- 
ing them. 

In supporting the proposals recommended by the Council of State 
Governments, and in presenting some additional measures to strength- 
en the State law, we recognize that the Federal Government also has 
a responsibility. Accordingly, the Department is using these same 
benchmarks in taking a look at the Federal Employees’ Compensa- 
tion Act and the Federal Longshoremen’s and Harbor Workers’ Act in 
order to determine whether there is need for any changes in these 
laws. 

The next few years will be crucial years for workmen’s compensa- 
tion. We have full confidence that the needs of this field will be 
met. 

Representative Price. Mr. Motley, you say the Department rec- 
ognizes that the Federal Government also has a responsibility. In 
your following sentence are you limiting that responsibility to taking 
a look at the Federal Employees’ Compensation Act and the Federal 
Longshoremen’s and Harbor Worker’s Act ? 

Mr. Morty. No; we are not limiting it to that. I mentioned that 
because in this field the Department of Labor has a direct adminis- 
trative responsibility and a direct responsibility to bring to Congress 
any changes which we feel should be made in those federally ad- 
ministered acts. 

Representative Price. How much further would you say that Fed- 
eral responsibility goes ? 

Mr. Moruey. As far as our present responsibility in the field of State 
workmen’s compensation we are limited really to leadership—technic al 
leadership—and to urge the States to improve their State administra- 
tions. 

Representative Price. What are some of the ways you can conceive 
of that the Federal Government can show its leadership in this area! 

Mr. Mortery. One of the suggestions which the Secretary had made 
and has under consideration is that the Bureau of Labor Standards 
should attempt to gather together more information on the administra- 
tion of workmen’s compensation, not only in the field of radiation 
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but in the entire field, and to be able to make some concise recom- 
mendations on what should be done. 

I am comparatively new in the Bureau of Labor Standards. My 
experience has been in manpower and in unemployment insurance. 
I have been amazed at the lack of information that is available at the 
national level in the field of workmen’s compensation as compared to 
the knowledge that is available in the field of unemployment insurance 
on the part of the Federal Government. 

Both programs are equally important. 

Representative Price. I think it has been clear through the testi- 
mony we have had so far from various sources, from people who 
are regarded as experts in the field, that everyone agrees something 
must be done about bringing up the coverage under various work- 
men compensation’s laws and make other amendments to the work- 
men’s compensation acts. 

How do we go about getting the States to move to bring these 
acts up to meet minimum standards in dealing with radiation 
hazards? 

Mr. Mortey. I think one of the most encouraging things, Mr. Con- 
gressman, has been the action of the Council of State Geveueuentn 
in coming out with a very definite program on how State laws can be 
improved. I think they are to be commended for that. The question 
has also come up at various times as to the desirability of the Federal 
Government providing Federal standards in the field of workmen’s 
compensation. 

This isa matter which has received consideration from time to time. 
However, the Department of Labor or the Bureau of Labor Stand- 
ards does not wish to propose Federal standards, 

Representative Price. At this point are you thinking of the broad 
area or are you thinking of the radiation problem ? 

Mr. Mortey. I was quite impressed by the remark made by Dr. 
Cheit in the opening statement on double standards, I think it would 
be extremely difficult, and I doubt whether it would be a wise course 
to follow, to attempt changes that apply to radiation and would not 
apply to workmen’s compensation programs in general. 

The point that I made about workers suffering from silicosis and 
other diseases which do not show up promptly, I think that any pro- 
posal should cover the entire field rather than just a limited field. 

Representative Price. Mr. Hosmer. 

Representative Hosmer. I have no questions. 

Representative Price. Mr. Van Zandt. 

Representative Van Zanpr. No questions. 

Representative Price. Mr. Blackman. 

Mr. Birackman. Mr. Motley, do you think it would be feasible ox 
practical to amend the Walsh-Healey Act to put a lever in here that 
might say that you could not have a public contract unless the com- 
pensation law in the State in which the contractor happens to be meets 
the standards prescribed by the Federal Government. 

Would this be a practical kind of thing? 

Mr. Mortey. It is a possibility, but I would not want to comment 
on that particular question without a very complete study and with 
the advice of the people who are involved in the operation of the 
Walsh-Healey Act and our solicitor’s office. That is a pretty heavy 
question. 
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Mr. Biackman. How about the principles of the Unemployment 
Insurance Act and the method by which this is applied from the Fed- 
eral Government to the States. Could this kind of principle be 
utilized in this workmen’s compensation area ? 

Mr. Mortey. Are you talking about the Federal-State relationships 
and the method of financing ? 

Mr. Biackman. Yes. 

Mr. Mortry. Unemployment insurance through its financing 
method has the resources and facilities to make studies in the field 
of unemployment insurance which has never been available in the 
field of workmen’s compensation. 

However, to provide for such an arrangement would mean a com- 
plete overhaul of the entire workmen’s compensation legislation field 
to provide for such Federal-State financing. 

Mr. Biacxman. The financing actually furnishes a lever. 

Mr. Mortey. It is the financing that makes it possible for the 
complete studies which have been developed in the field of unem- 
ployment insurance, which is not available in the field of workmen’s 
compensation. 

Mr. Buiackman. Also, the way in which the State actually comes 
into the program by virtue of this. 

Mr. Mortery. There is entirely a different relationship between the 
Federal and State Government in the field of unemployment insur- 
ance and the field of workmen’s compensation. 

Mr. Biackxman. I think the only question I had was whether in 
your judgment this kind of an approach might be a practical kind 
of approach ? 

Mr. Mor ey. It is a very desirable approach for unemployment in- 
surance, but, as I said before, it would mean a complete change in the 
legislation covering workmen’s compensation. 

Representative Price. It is 10 after 12 now. 

This is a great day for the Irish and a joint session of Congress, 
and I don’t want to be late. The committee will recess until 2 o’clock 
in the same room. 

(Whereupon, at 12:10 p.m., the subcommittee adjourned to recon- 
vene at 2 p.m., the same day.) 


AFTERNOON SESSION 


Representative Price. The committee will be in order. 

The first witness this afternoon will be Andrew J. Biemiller, direc- 
tor of the legislative department of the American Federation of 
Labor and Congress of Industrial Organizations. 

Mr. Biemiller was one of our colleagues in the House for many 
years. We are very happy to have you before the committee. The 
Chair would like to state that I have known the deep interest of 
yourself and your staff in hearings of this nature for sometime and 
as I stated here yesterday, we have been thinking of this sort of survey 
for almost 3 years now and we have finally got down to the point 
where at least we think we are in shape to gather material that might 
be helpful in attempting to get at the root of some very serious 
problems. 

Mr. Biemiller, will you proceed with your statement. 
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STATEMENT OF ANDREW BIEMILLER,' DIRECTOR OF LEGISLATIVE 
DEPARTMENT OF THE AMERICAN FEDERATION OF LABOR AND 
CONGRESS OF INDUSTRIAL ORGANIZATIONS 


RADIATION HAZARDS 


Mr. Bremitter. Thank you, Mr. Chairman. For the record my 
name is Andrew J. Biemiller. I am director of the department of 
legislation, American Federation of Labor and Congress of Indus- 
trial Organizations. 

I am here to give the subcommittee the views and proposals of the 
AFL-CIO on employee radiation hazards and workmen’s compensa- 
tion in the atomic energy field. 

We regard these hearings before your subcommittee as having vital 
importance now and ever increasing importance in the future to 
thousands and tens of thousands of working men and women and to 
the general public as well. 

In previous testimony in February before the Joint Committee, I 
conveyed the views of the AFL-CIO on these two allied matters 
which now are before your subcommittee as part of testimony deal- 
ing with comments on other phases of particular interest to labor 
in the development, growth, and state of America’s atomic energy 
industry. 

In this connection, I request permission to include in the record as 
part of my testimony the AFL-CIO Executive Council’s statement 
on atomic radiation hazards and workmen’s compensation adopted 
last month. 

Senator Bennett (presiding). The material will be included in the 
record. 

Mr. Bremitier. Thank you, Mr. Chairman. 

(The material is as follows :) 








STATEMENT BY THE AFL-CIO ExXeEcuTIVE CoUNCIL ON ATOMIC RADIATION 
HAZARDS AND WORKMEN’S COMPENSATION, SAN JUAN, P.R., FEBRUARY 19, 1959 


Organized labor has urged rapid and widespread development of peaceful 
uses of atomic energy, but we insist that it go hand in hand with, and not at 
the expense of, safety of workers and the general public. 

The objective of safe progress has by and large been reasonably achieved thus 
far in the United States. This is so primarily because control of atomic radi- 
ation hazards has been a Federal responsibility. But there has been a con- 
certed and broadening effort to put the job in the hands of the States. 

We emphatically oppose any dilution of Federal responsibility for atomic 
health and safety. The departure from a Federal program would be dangerous 
because the great bulk of States and localities cannot provide the necessary 
financial or personnel resources or the continuing interest and attention required 


1Born at Sandusky, Ohio, July 23, 1906. He graduated from Cornell University in 
1926 and proceeded in graduate work at the University of Pennsylvania from 1928 to 1932. 

Upon graduating from Cornell he turned to the teaching profession at Syracuse Uni- 
versity and Bryn Mawr Summer School for Workers during the period 1926 to 1931. 

He turned to newspaper and labor education work in Milwaukee for the years 1932-36 
before becoming an organizer for the Wisconsin State Federation of Labor for the 4-year 
period 1937-41. He was also a member of the Wisconsin Legislature and served as party 
floor leader during the years 1937 to 1942. 

In 1941 and for a period of 3 years he was special assistant to the War Production Board, 
Vice Chairmen for Labor Production. 

During the years 1945-46 and 1949-50 Biemiller was a member of the House of Repre- 
sentatives, U.S. Congress, specializing in health, social security, labor, and civil-rights 
legislation. In 1947-48 he was political education director for the Upholsterers’ Inter- 
national Union. 

In 1951-52 he served as labor consultant to the Secretary of the Interior and later 
— a member of the national legislative committee for the former American Federation 
of Labor. 

He is at present director of legislative department, AFL-CIO. 
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for an effective radiation control program. Moreover, abandoning of responsi- 
bility to States and localities would inevitably breed a multiplicity of radiation 
regulations with resulting conflict, duplication, and perilous departure from 
sound standards. 

We cannot afford such relaxation of radiation safety enforcement. The 
significance of radiation safety goes beyond the number of potential injuries or 
deaths. Failure to control radiation hazards thoroughly may jeopardize con- 
fidence in their controllability with a resulting loss of workers and public con- 
fidence and the growth of a fear of radiation which can seriously impede all 
atomic progress. 

Radiation hazards also have raised special problems in the field of workmen’s 
compensation. Here the States have had full responsibility. They have shied 
away from needed action as though it were radioactive. They have an almost 
unmarred record of failure to revise the compensation laws to take account of 
radiation protection needs. 

As was acknowledged in the recent convention report of the International 
Association of Industrial Accident Boards and Commissions, the organization of 
State workmen’s compensation officials, “there can be little doubt that most 
workmen’s compensation jurisdictions today provide totally inadequate protec- 
tion for workers against radiation hazards.” 

The record of continued inaction by the States has made it evident that the 
only means of gaining necessary compensation protection for the Nation’s radi- 
ation workers is through Federal legislation. 

There is already a Federal safety program, with Federal standards and a 
Federal licensing system, governing radiation uses. And there is Federal in- 
surance for nuclear reactors providing financial protection to industry and to the 
members of the public affected in the event of an atomic accident. A companion 
measure is now needed to provide corresponding Federal action to provide 
workmen’s compensation for the needs of injured workmen. 

The congressional Joint Committee on Atomic Energy has announced hearings 
early in this session on radiation hazards and workmen’s compensation. We 
urge that it act to have the Congress (1) reaffirm and reinforce the system of 
Federal responsibility for radiation hazard control and (2) adopt a Federal pro- 
gram of workmen’s compensation protection for workers subject to radiation 
hazards. The appropriate Federal agencies with experience in the health, safety, 
and compensation fields should be given the full authority and resources to 
develop and enforce effective radiation control and workmen’s compensation 
programs in all industries involving atomic materials. 


Mr. Bremiier. At the outset we wish to express hearty agreement 
with the announcement of the chairman of this subcommittee in 
calling these hearings in which he wrote: 

With the rapid expansion of the peaceful uses of atomic energy, both in 
breadth and in scope, there is a general realization among informed persons 


in this field that we must come to grips—and soon—with the related problems 
of employee radiation hazards and workmen’s compensation for radiation 


injuries. 

Industrial and other users of radioactive isotopes have been in- 
creasing dramatically in the past few years. Agcoatiinig to the Atomic 
Energy Commission’s latest annual report, there were 1,463 indus- 
trial concerns licensed by AEC to use isotope materials as of Novem- 
ber 30, 1958, an increase of 276 new licensed users, or 23 percent over 
1957. The 1959 medical users of isotopes represented an increase of 
24 percent over 1957, while over the same period other users increased 
79 percent to a total on November 30, 1958, of 1,007. 

There is every likelihood that expansion of industrial uses of radio- 
active materials will continue. The number of workers already in- 
volved will increase from the present several hundred thousand to a 
far more substantial and significant proportion of the total working 
force in the relatively near future. 

I. Employee radiation hazards: The problem of industrial safety 
involving use of radioactive materials is unique. For in addition 
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to the fact that every person is exposed to some kind of radiation— 
from fallout, from medical and dental X-rays, from natural radia- 
tion—many are now, and many more will be, exposed to varying 
degrees in their day-to-day work. 

And, it is perhaps needless to add, the senses cannot detect radia- 
tion, and its injurious effects may not be made evident until a long 
period of time, in some cases years, has elapsed. Therefore, it is 
evident that radiation hazards are almost invariably outside the 
control of the individual worker, since even exercise of his best care 
on the job cannot avoid the risk of exposure. It is therefore necessary 
to achieve the most carefully devised and thoroughly tested safety 
precautions for workers whose jobs are in or near radiation exposure 
work. 

The AFL-CIO Executive Council’s policy statement has this to 
say on the radiation protection program as it presently stands: 

The objective of safe progress has by and large been reasonably achieved 
thus far in the United States. This is so primarily because control of atomic 
radiation hazards has been a Federal responsibility. But there has been a con- 
certed and broadening effort to put the job in the hands of the States. 

The position of the AFL-CIO on this matter is strong and unmis- 
takable. We stand for a Federal responsibility for atomic health and 
safety programs, and we oppose any dilution of this responsibility by 
farming it out to the various States. 

The safe progress that has been achieved thus far has resulted from 
Federal control over radiation hazards. 

There are two major reasons why Federal control over programs in 
this field should be maintained and strengthened: 

1. There is already in being a Federal safety program, with Fed- 
eral standards and a Federal licensing system, governing uses of radio- 
active materials. Federal agencies with experience in the health and 
safety field must be given the full authority and necessary resources 
to develop and enforce effective radiation control programs, covering 
all industries using radioactive materials. 

2. Most States and localities simply do not now, nor are they likely 
in the future, to possess, as the AFL-CIO statement on radiation haz- 
ards and workmen’s compensation states, “necessary financial or per- 
sonnel resources or the continuing interest and attention required for 
effective radiation control programs.” 

The Atomic Energy Act of 1946 authorized the Atomic Energy 
Commission to establish “standards and instructions * * * necessary 
or desirable to protect health or to minimize danger from explosions 
and other hazards to life and property.” This provision was designed 
to cover the aspects of the AEC’s program with respect to non-Govern- 
ment use of fissionable materials. 

The 1946 act also authorized the AEC to make specific health and 
safety provisions for fissionable materials used by private persons for 
research and development and industrial purposes. 

In the 1954 act, the Congress did not diminish the Federal Govern- 
ment’s responsibility over the health and safety aspects of fissionable 
materials and the facilities for their production. In addition to re- 
enacting the general authority language of the 1946 act, Congress 
empowered the AEC to make rules aind regulations and to issue regu- 
lations and orders “governing the design, location, and operation of 
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facilities * * * to protect health and to minimize danger to life or 
property.” 

Increased participation of private industry in development of the 
peaceful uses of the atom was made possible by the passage of the 
act of 1954. Nevertheless, Congress has continued to retain in the 
hands of the Federal Government responsibility for the control of 
standards, rules and regulations governing the licensing of nongovern- 
mental entities using fissionable materials, standards and measures 
for their safe use. 

I believe it is safe to say that Congress would be most hesitant to 
relinquish such responsibilities to the various States unless it could 
be seen that each and every one of them is capable of doing an equal 
or better job in this field. We in labor have encountered no evidence 
to this effect, and must therefore oppose any efforts to diffuse Federal 
responsibility and control over programs dealing with radiation 
safety. 

Beyond the constitutional and legal investiture of power over radi- 
ation safety now in the hands of the Federal Government, there are a 
number of practical reasons which illustrate how the unique prob- 
lems of employee radiation hazards defy State boundary lines: 

1. A major explosion or other major disaster undoubtedly would 
be interstate, not intrastate in character. 

2. The effects of industrial radiation on workers are cumulative. 
But workers are constantly on the move from jobs held in one State to 
other jobs in other States where there is exposure to radiation. Such 
mobility can bring them from an area of strict standards and regula- 
tion to one where they are less stringent or where there are none at 
all. Without nationwide application of minimum standards govern- 
ing radiation safety, attainment of the goal of optimum protection of 
the worker on the job from radiation hazards can thus be seriously 
impeded. To amplify somewhat our position that the various States 
do not now, nor are likely in the future to possess the resources, 
interest and attention required for effective radiation control pro- 
grams, I should like to make these points: 

1. State governments react slowly and unevenly to new needs re- 
quiring their action. Standards governing safe use of fissionable 
materials in industry will be subject to modification as more scientific 
and medical knowledge is brought to bear on the problem. 

Labor has had long experience in dealing with the variance among 
State workmen’s compensation laws and regulations, as well as among 
other State-administered programs affecting workers. We have 
found distressingly slow State reflexes to new conditions demanding 
better administered programs. 

Our experience, with all of the variations in protection offered 
workers against injuries on the job, with the amount of compensation, 
with standards, with rules and regulations and their enforcement, 
can only bring us to conclude most forcefully that we cannot and 
must not entrust to the States this most vital aspect of the peaceful 
uses of atomic power as it affects the health and safety of workers. 

2. Handing over to the States the Federal powers over radiation 
safety would so weaken the programs controlling radiation hazards 
“as to jeopardize public confidence in their controllability with a 
resulting loss of worker and public confidence and a growth of a fear 
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of radiation which can seriously impede all atomic progress.” (The 
last is taken from the statement on radiation hazards and work- 
men’s compensation adopted by the AFL-CIO executive council 
last month. ) 

An adequate health and safety program requires both money 
and a well-trained staff. Staff to deal with this new aspect in our in- 
dustrial life is in extremely short supply. To establish duplicating 
Federal and State radiation safety programs would merely make 
the supply of trained personnel in this field even more nearly stretched 
to the breaking point, with many of these technicians performing 
duplicat ing and overlapping functions. 

4. Since monitoring 1s the major key to an adequate safety program, 
individual exposure records should be kept and data reported uni- 
formly to a central agency where the records are kept and analyzed. 
Thus, it is easy to see “that a Federal entity should have the responsi- 
bility for gathering such data and prov iding for nationwide reporting. 

5. Standards on permissible maximum safe radiation doses of in- 
dividuals vary to some degree between those proposed by the National 
Committee on Radiation Pr ‘otection and those employed by the AEC. 
Other combinations of variations exist between the States, between 
the States and the AEC and between the States and NCRP. There 
are also, unfortunately, complicating and differing safety practices 
by the AEC among its own plants. That is why there should be a 
single minimum Federal standard, administered nationwide, and 
capable of being modified toward a greater degree of protection to 
workers under the impact of new know ledge. 

Change in industrial safety equipment requires a sufficiently long 
period of time to meet new standards of maximum dosage of em- 
ployees. But this period could be prolonged beyond all necessity by 
lax and differing State regulations. 

The AFL-CIO feels most strongly that no case has been made for 
recession of the Federal Government from the responsibility it now 
holds for establishing and policing licensing of industrial users of 
fissionable material, for the car rying out of employ ee safety programs 
based on uniform standards governing permissible doses of radiation 
by workers, and for establishing safe conditions in the plants where 
radioactive materials are used. 

In this new and rapidly expanding field of industrial endeavor it is 
possible now to exercise sound planning at a Federal level to insure 
that the growing number of workers whose day-to-day job will in one 
way or another expose them to fissionable material will be given the 
utmost protection from accidents that increasing knowledge in bi- 
ology, medicine, and allied sciences can bring to them. 

We urge that there be no recession from the Federal programs that 
have thus far operated on behalf of workers in largely a satisfactory 
manner. The Federal radiation safety program must, of course, be 
constantly reappraised in order ot achieve maximum safety and pro- 
tection standards. 

To us the road ahead is clear. It lies in maintenance of Federal 
responsibility over the employee health and safety aspects of industrial 
uses of radiation. It lies in the strengthening of those programs so 
that everything that science and sound administration can accomplish 
to make the jobs of workers safe will be done. 
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Only by following this clearly marked road can we be sure that 
atomic development will go forward hand in hand with and not at the 
expense of the safety of workers and of the general public. 

II. Workmen’s compensation and employee radiation 1 injuries: Our 
goals for each employee occupationally disabled 

First, medical care, rehabilitation, and vaunhiieid retraining, 
when necessary ; 

Second, assured, prompt, and adequate indemnity during dis- 
ability ; and 

Third, substantial replacement of the wage loss for survivors. 

These goals do not differ from those adopted by the American 
Medical Association’s house of delegates in 1955, nor from the “Op- 
erating Principles for a Modern W orkmen’s C ompensation System,” 
adopted by the board of regents of the American College of Surgeons 
on November 14, 1954. 

Adequate as we think these goals are, it will not follow that ade- 
quate standards of medical care, rehabilitation, and vocational re- 
training, or the assurance of prompt and adequate benefits will be 
prov ided each oce upationally disabled employee. Experience has em- 
phatically taught us that the remedial purposes of workmen’s com- 
pensation go unattained where the type of administration is un- 
suited to the t: ask. 

Today’s hearing concerns a relatively new occupational hazard. It 
is uniquely differ ent from the usual hazards of industry and commerce. 
I repeat, the worker cannot see, hear, smell, or feel ionizing radiation. 
Depending upon the amount and the bodily extent of exposure, the 
injury can be like misfired ammunition. No one can be sure when, 
or if, it will be triggered. 

Proportional to ‘the amount of dosage, the consequences of an acute 
exposure to ionizing radiation can be both immediate and latent. 
The consequences of substantial, protracted exposure are more likely 
to be latent. The latent effects, regardless of whether the exposure 
is acute or protracted, can manifest themselves as (1) recognizable 
diseases such as cancer, aplastic anemia or leukemia; (2) reduction 
in life expectancy or; (3) genetic effects in descendants. 

Knowing the consequences of exposure to ionizing radiation, the 
problem which confronts us is this: How can we best assure the 
individual worker whose job exposes him to ionizing radiation that 
the accepted goals of workmen’s compensation will be assured him 
and his fiusity ? 

Workmen’s compensation was intended as remedial legislation be- 
cause the American conscience was shocked at the injustices decreed 
under the common law. Basically, benefits were to be provided 
occupationally disabled workers without relation to fault on the part 
of either the employee or the employer. 

Excluding the Federal act covering U.S. Government employees, 
there are 50 different State workmen’s compensation acts, the act of 
the Commonwealth of Puerto Rico and the Longshoremen’s and Har- 
bor Workers’ Compensation Act. Each act is administered by its 
own administrative agency. No two acts are wholly alike, substan- 
tively or administratively. One could almost say the differences rather 
than the similarities are their common denominator. 








548 RADIATION HAZARDS 


Recently, the Council of State Governments in a report to the 
States, entitled “Suggested State Legislation—Program for 1959,” 
recommended standards for State workmen’s compensation acts. The 
council selected 10 areas which it felt had a necessary relationship 
to radiation injuries. The report carefully points out that the coun- 
cil’s recommendations are not all-inclusive. Included in the report is 
a chart, entitled, “Extent of Protection under State Workmen’s 
Compensation Laws for Workers Exposed to Radiation Hazards.” 
(See: “Selected Materials on Employee Radiation Hazards and Work- 
men’s Compensation,” Joint Committee on Atomic Energy, Congress 
of the United States, February 1959, pp. 229-230.) 

According to the chart, not one State meets all the standards. Some 
States meet none of the standards. Only New York and California 
base the time limit for filing claims in occupational diseases on the 
date of the worker’s knowledge and date of disablement. The chart 
indicates by a cross (x) if a jurisdiction meets the recommended 
standard and by a bar (-—) if the jurisdiction fails to meet the rec- 
ommended standard. Out of a total of 520 possible standards, the 
States meet the recommended standards in only 186 instances. 

Many of the State legislatures are now in session. Some have al- 
ready concluded their general sessions and will not meet again until 
1961 except to act upon financial measures, unless called into special 
session by their Governor. Of the States from which we have reports, 
all have considered workmen’s compensation legislation and all have 
increased their weekly maximum indemnity benefits a few dollars. 
But to date, not one State has made any change which would alter 
the tabulation prepared by the Council of State Governments. 

During the past few years a number of States have designated 
injury from ionizing radiation as compensable. However, until each 
State liberalizes the many other disqualifying provisions, the inclu- 
sion of injury from ionizing radiation, although a condition precedent 
to compensability, is at best an extremely limited gain. Too often 
it has the ring of a hollow promise. 

But even if each of the recommendations of the Council of State 
Governments were adopted and if adequate benefits were provided, 
two requirements basic in the operation of each State workmen’s 
compensation law would have to be modified. 

Compensability follows, except for scheduled losses, only when a 
disability is causally related to the occupations. 

Some States say “disability” means a decrease of wage-earning 
capacity, but other States say “disability” means a decrease of wages 
earned at the time of injury or disablement. In the jurisdictions 
which employ the expression “wage-earning capacity,” the degree of 
physical impairment may be a consideration in determining the degree 
of disability. But in some of the States which define “disability” as 
a loss of wages from the time of injury or disablement, the degree of 
physical impairment need not, and indeed, is not taken into considera- 
tion. In such jurisdictions, only the wage loss is considered. 

In effect, unless an injury, other than a scheduled loss, affects the 
wage-earning capacity or reduces the wage earned to an amount less 
than was being earned at the time of injury, there is no compensable 
disability. Since certain radiation injuries do not affect the capacity 
to earn wages, many State workmen’s compensation laws will have to 
be basically altered if such cases are to be compensable. 
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It is interesting to note that in some jurisdictions an employee 
having received a dosage in excess of the allowable standard and 
unemployed at his usual skill because his exposure has exceeded the 
allowable dosage would be eligible for the maximum total temporary 
benefit amount; but in another jurisdiction this same incident would 
be treated as a permanent partial injury and his compensation fixed 
at some ——— of his average weekly wage not to exceed the 
stipulated maximum weekly benefit amount; and in other jurisdic- 
tions, if the excess dosage were not the result of an accidental injury, 
the disease, unless it was totally disabling, would not be compensable 
at all. 

Assuming, however, that an employee’s injury is disabling, he still 
must satisfy the requirement that his injury is causally related to his 
employment. Since the latent effects of exposure to ionizing radiation 
may result in diseases common to all mankind or ordinary diseases of 
life, it may be very difficult to establish the causal relation between 
the employee’s exposure and his affliction. Since there are other 
irritants which may cause, for example, leukemia, it may prove very 
difficult to establish “the nature of the employment * * * produces 
the disease as a natural incident of a particular occupation.” (Note: 
Harman v. Republic Aviation Corp., 298 N.Y. 285.) 

Among the latent effects of both acute and protracted exposure to 
lonizing radiation are diseases common to all mankind or ordinary 
diseases of life. The courts have approached this problem of “causal 
relation” from many angles. The differing theories underlying the 
interpretation of “occupational disease” prove interesting reading, 
but until science is able to establish with greater certainty than at 
present which diseases are and which are not occupationally incurred, 
any hope that a uniform definition will result in uniform application 
is not founded on the record. 

Two facts are clear: 

1. Many injuries which are the result of exposure to ionizing 
radiation are not disabling within the meaning intended in work- 
men’s compensation law as we know it today and are not, there- 
fore, compensable. 

2. Many employees disabled by exposure to ionizing radiation 
will not be able to establish causal relation and will be denied, or 
their survivors will be denied, compensation. 

We submit, therefore, that unless the States are prepared to at- 
tempt a radically new approach to workmen’s compensation, the 
problem cannot be solved by leaving it to the States. This is not the 
simple problem of coverage, administration, inequity, or inadequacy, 
where corrective trails have been blazed in one jurisdiction or an- 
other. Here our approach must be bold or our accomplishments will 
fall short of the mark. 

Were the problems along trails that have been blazed or were the 
problems due alone to the inaction of State legislatures, we would 
believe the problems could be solved substantially by Federal stand- 
ards. Such is not the case. Because ionizing radiation differs 
radically from most other hazardous conditions met in employment, 
because its effect on employees differs so substantially from the effect 
on employees from other occupational hazards, we urge the Con- 
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gress to enact legislation adopting a Federal program to meet the 
problems of workers injured by exposure to ionizing radiation. 

The peaceful use of atomic energy is increasing -apidly. The indus- 
trial and commercial use of licensed radioactive materials is increas- 
ing rapidly. Consequently, the number of employees who may suffer 
from exposure to ionizing radiation is increasing rapidly. 

And, notwithstanding ‘the most rigid safety standards, painstak- 
ingly enforced, the number of incidents of exposure will increase, 

The increased use of atomic energy for peaceful purposes and of 
radioactive materials are desirable in the promotion of the national 
welfare. 

And the welfare of the people who in their daily efforts are ex- 
posed to ionizing radiation is a national concern. 

The objective of a Federal act should be to assure the aforemen- 
tioned goals of workmen’s compensation to each worker injured by ex- 
posure to ionizing radiation. 

Because the Bureau of Employees’ Compensation, U.S. Department 
of Labor, administers both the Federal Employees’ Compensation Act 
and the Longshoremen’s and Harbor Workers’ Act, we recommend 
that it be designated to administer workmen’s compensation to 
workers injured by exposure to ionizing radiation. 

In order that the Federal act overcome substantively the limita- 
tions which now exist in States laws, we recommend the following 
items for your consideration : 

1. Substantively, all of the recommendations contained in the re- 
ort of the Council on State Governments, entitled “Suggested State 
egislation—Program for 1959,” pertaining to workmen's compensa- 

tion, should be included in the act 

2. The term “disability” should include not only the definition con- 
tained in the “Draft Provisions for a Comprehensive Workmen’s 
Compensation Law” prepared by the U.S. Department of Labor, in 
November 1955, but should be broadened to include exposure exceed- 
ing the permissible amount fixed by the Atomic Energy Commission. 

3. The phrase “occupational disease” should be defined compre- 
hensively. In all cases of ordinary disease which can be caused by 
exposure to ionizing radiation, it shall be presumed that the em- 
ployee’s subsequent affliction by such a disease arose in the course of 
his employment where his employment had exposed him to ionizing 

radiation. 

4. Our approach to benefits must also differ : 

A. Temporary total disability—the usual incident is accompanied 
with a total wage loss for a short period of time. The injured worker 
normally returns to work with no physical impairment. Because of 
the latent effects of exposure to ionizing radiation, every worker so 
disabled returns to work potentially impaired. It is, therefore, recom- 
mended that benefits be fixed for temporary total disability in an 
amount equal to his wage loss. 

B. Temporary partial disability—this type of disability may hap- 
pen to a worker who suffers an acute exposure which temporarily is 
totally disabling, but which is followed by a period when he is not 
permitted to return to his former classification. Where such an em- 
ployee is assigned to work in a classification paying less than he has 
been receiving, he should be provided benefits in an amount equal to 
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his wage loss. A worker who suffers a protracted exposure in excess 
of the existing standard and receives an assignment to a classification 
with less pay should be treated in a like manner. 

C. Permanent partial disability—benefits should be for the duration 
of the disability. When the worker is unemployed due to his dis- 
ability, his benefit amount should be a sum equal to his loss of wage- 
earning capacity; when the worker is unemployed due to economic 
climate rather than his disability, he should not be eligible for bene- 
fits; when the employee is employed at a classification providing a 
wage less than his wage-earning capacity, he should be compensated 
in the amount of the difference. 

D. Permanent total disability should be determined in accordance 
with the facts. Maximum benefits should be fixed at 100 percent of 
the injured worker’s average weekly wage. 

E. Death benefits—should be as provided in the “Draft Provision 
for a Comprehensive Workmen’s Compensation Law,” U.S. Depart- 
ment of Labor in November 1955, provided, however, that the com- 
bined workmen’s compensation benefits and survivor’s insurance bene- 
fits shall not exceed 90 percent of the deceased’s average weekly wage. 

F. Maximum benefits for all disabilities shall not exceed the average 
weekly wage of all employment covered by this act. The maximum 
amount should be corrected annually to the nearest dollar. 

The act should be administered in the same manner as the Long- 
shoremen’s Compensation Act, but the Bureau of Employees’ Com- 
pensation of the U.S. Department of Labor should be directed to su- 
pervise the medical care and rehabilitation of persons disabled under 
the act. 

A separate statistical division should be created within the Bureau 
of Employees’ Compensation and annual reporting to the Joint Com- 
mittee on Atomic Energy should be venieaih 

Insurance of risk should be allowed in the same manner as is pro- 
vided for insurance under the Longshoremen’s and Harbor Workers’ 
Act. 

It is not intended that the recommendations here cover every item 
necessary to such proposed legislation. Both the Longshoremen’s 
and Harbor Workers’ Act and the draft provisions for a comprehen- 
sive workmen’s compensation law, which is a compilation of the best 
features in the 52 acts in operation in the United States, will furnish 
an adequate guide for most provisions. 

The American Federation of Labor and Congress of Industrial 
Organizations believes that the American people intend that society 
as a whole and not the individual worker and his family should un- 
derwrite the cost of injuries incurred by exposure to ionizing radia- 
tion and arising out of employment. 

We believe the problems created by ionizing radiation are unique 

and sufficiently national that Federal action is necessary. We believe 
that. Federal action alone will assure workers injured by ionizing 
adiation adequate medical care, rehabilitation, and vocational re- 
training, when necessary; assured, prompt, and adequate indemnity 
during disability; and substantial replacement of wage loss for sur- 
Vivors in cases of death. 

We urge the committee and the Congress to establish a national 
program to solve adequately a national problem. 
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Representative Price. Thank you very much, Mr. Biemiller, for 
a very clear and comprehensive statement on this subject. 

Senator Bennett? 

Senator Bennett. I have one question. On page 8, Mr. Biemiller, 
paragraph No. 3. I am not completely clear. You say that in all 
cases of every ordinary disease which can be caused by exposure to 
ionizing radiation, it shall be presumed that the employee’s sub- 
sequent affliction by such a disease arose in the course of the em- 
ployment where his employment had exposed him to ionizing radia- 
tion. 

Are you referring to an exposure approaching the maximum safe 
limit or any exposure ? 

Mr. Bremer. May I call on Mr. Clinton Fair, assistant director 
of our department of social security on that matter ? 

Senator Bennett. Yes. 

Mr. Farr. Senator, the medical people now say that certain ex- 
posure is likely to have certain effects. We believe that the applica- 
tion should be in the same manner as the medical science will fix 
what could happen from an exposure. If they say exposure in the 
amount “X” will result in certain diseases and if this person is 
afflicted by one X, these diseases would apply. 

Senator Bennett. In every case you would assume a definite amount 
of exposure before you decided that man had an occupational disease 
or that his occupation had produced the disease. 

Mr. Farr. If medical science found that that could be so, then we 
would say, yes, sir. 

Senator Bennerr. If there were not some such limitations then 
automatically any man who worked in employment involving radi- 
ation could qualify automatically whenever he got the measles or any- 
thing else that might be related on any basis to ionizing radiation, 

It seems to me you have to put a limit there or this becomes a little 
ridiculous. 

Mr. Farr. Senator, this statement provides, for example, medical 
science must say that the disease with which the person is afflicted is a 
disease which can come from ionizing radiation exposure. 

It would not cover, for example, pneumonia. Of course it might, 
if medical scientists should say that pneumonia is a result of ionizing 
radiation. It would not apply to any diseases except those specific 
ones which can arise from exposure to radiation. 

Senator Bennertr. Those same diseases might arise from other 
causes. So unless you put some measurable basis of relationship be- 
tween the ionizing radiation and the disease, you would automatically 
qualify any employee who had any of these diseases or worked under 
conditions where radiation might be present, and he would automati- 
cally be subject to the compensation. 

Mr. Farr. This would be true, Senator. If we did not do it this way, 
since the doctor cannot tell how the leukemia was incurred, the injured 

erson could not be covered without the presumption, sir. The num- 
Sen of causes in the general public having these eadly diseases is not 
large. 

It is not going to be large in any plant. What we are setting up 
here, in this kind of situation, is a broad health standard in order that 
the worker he covered. Otherwise he can’t be covered. 
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Senator Bennett. It would seem to me it should be possible to put 
some measure on the amount of radiation to which a man has been 
exposed before you make this automatic presumption. 

r. Farr. They do set such standards now. They are arbitrary and 
will change, [am sure. I am sure that we would want a restriction on 
the accepted standard. 

Senator Bennett. That is not spelled out in the testimony as clear 
as it should be. Therefore I raised the question. 

Mr. Farr. Thank you. ;: 

Representative Price. Were you thinking about an automatic pre- 
sumption ¢ 

Mr. Farr. Yes. 

Representative Price. Are there any further questions ? 

If not, may I ask a question at this point? On page 2 of your state- 
ment, Mr. Biemiller, on your two major reasons of why the Federal 
control of the program should be maintained and strengthened. Un- 
der No. 1 you say that Federal agencies with experience in the health 
and safety field must be given the full authority and necessary re- 
sources to develop and enforce effective radiation control programs 
covering all industries using radioactive material. 

Do you believe that several Federal agencies should share this 
responsibility, or should it be controlled by one agency? 

Mr. Bremitier. You have had, as I understand it, Mr. Chairman, 
testimony before this committee which would tend to indicate that 
there are a number of Federal agencies that probably could make a 
useful consideration in this field. This is certainly one of the matters 
that I recognize the committee will have to give most careful atten- 
tion to. 

We could see no objection to a combination of agencies if in the 
opinion of this committee you thought that was a preferable proce- 
dure. As I understand it, under the present law the AEC has the 
full jurisdiction but may cede from time to time to other agencies 
or enlist the cooperation of other agencies, and I believe they have 
done that to date. 

As to the relative merits of these agencies I think you have to 
judge that on the basis of their records. We would be glad when you 
get into a study on this to sit down with your staff and discuss the 
matter in more detail. 

ae the Department of Labor has had experience in safety 
matters. Public Health Service has had experience to some degree 
in these matters and I am sure they have a contribution to make to the 
ultimate solution of this problem. 

Representative Price. Mr. Blackman. 

Mr. Biacxman. Mr. Biemiller, in your proposal of Federal con- 
trol, I am not sure whether you indicate that all radiation exposures 
from all sources would be included under this. The existing setup is 
such that basically the only sources of radioactive materials which 
are under Federal regulation or licensing are, 1, reactors; and 2, 
reactor-produced isotopes. 

These are many other sources of radiation in industry which are not 
covered by any Federal agency at the present time. Would your 
proposal here include all of these? Is this the proposal that you are 
making ? 
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Mr. Bieminuer. I think it would be desirable to bring all phases 
of radioactive hazards under Federal control. I think you have had 
testimony during this set of hearings, for instance, that some uranium 
mines which are not now under Federal control are probably at a 

very touchy point as to whether or not there is not danger in those 
mines. 

In our opinion it would be best to bring all of these problems under 
Federal control. 

Mr. Buackman. Would you include in this such things as X-ray 
equipment which you might find in many areas. For ex xample, particle 
accelerators, and so forth, which are used for various experimental 
purposes. In other words, this would cover all sources of ionizing 
radiation. 

Mr. Bremitter. I think that would be preferable. 

Mr. BuackMan. Is this your idea ? 

Mr. Bremitzer. That is correct. 

Mr. Biackman. If we do this, or if this were done, how would this 
resolve the problem of many other occupational diseases, and we have 
heard about these in the last few days, which are similar in nature 
to this? 

In other words, such things as the use of insecticides and the organic 
phosphates. Lead poisonings and old occupational disease which 
has latent effects. Silicosis which is also in this category. Do we 
then extrapolate into this and include all occupational diseases? 

Mr. Bremitier. In terms of the instant proposal we are discussing 
only radiation hazards. The record, however, will show that the over- 
all problem of workmen’s compensation, and particularly its relation- 
ship te occupational diseases, could stand a good Federal overhauling. 

The States have been woefully negligent in getting up to date on 
this matter. The proposal that we are talking about today is dealing 
strictly with radiation problems because we think there are unique 
problems here which cry out loud for a Federal act. 

Mr. Brackman. I think the only point I was trying to make here 
is whether this would be a good idea to distinguish one type of occu- 
pational disease from many others which are probably actually at 
the present time disabling more workers than radiation and not touch 
them. 

I realize you are talking to radiation here but I think the problem 
is a little bigger than this. This is what I was trying to point at and 
to see whether there was some approach which would resolve the 
problem on a more or less equitable basis. 

Mr. Bremitier. I should be very happy sometime to discuss the 
entire question of workmen’s compensation. I was assuming, how- 
ever, that this hearing was concerned with the problems that are under 
the jurisdiction of this committee and which arise in part out of the 
original Atomic Energy Act of 1946. This act is unique, I believe, 
in the extent of Federal control that is written into it. I was thinking 
in those terms and hence dealing with that problem alone. To get 
into the discussion that you ask for would take several hours. 

I am hopeful that one of these days we can do so. 

Representative Price. We cannot go beyond the jurisdiction of this 
committee. 





re 
‘u- 
at 
ch 


om 
nd 
he 


he 
Ww - 
ler 
che 
ve, 
ng 
ret 


his 


RADIATION HAZARDS 555 


Mr. Bremitter. I hope one of these days the House Labor Com- 
mittee will tackle this problem and we will have a lot to say on what 
is wrong with the workmen’s compensation programs. 

Representative Price. Thank you very much, Mr. Biemiller. 

Mr. Bremitier. Thank you, Mr. Chairman. 

I want to say that we appreciate the fact that you are attacking 
this problem which, as you know, we have felt for a long time has 
deserved attention of your committee. 

Representative Price. We appreciate the cooperation we have had 
from your organization and many other organizations in setting up 
the agenda for this committee. 

Mr. Bremitier. Thank you. 

Representative Price. The next witness will be Mr. Elwood Swisher, 
vice president, Oil, Chemical and Atomic Workers International, 


AFL-CIO. 


STATEMENT OF ELWOOD D. SWISHER,’ VICE PRESIDENT, OIL, 


CHEMICAL, AND ATOMIC WORKERS INTERNATIONAL UNION, 
AFL-CIO 


Mr. Swisuer. Thank you, Mr. Chairman. I also have with me 
B. D. Hurley, who is a worker at the Portsmouth Atomic Energy 
Gaseous Fission plant in Portsmouth, Ohio, and president of our 
Atomic Workers Council of OCAW. 

Representative Price. We are glad to have you with us. 

Mr. Swisuer. There might be a question of plant operations or 
something that I am not familiar with. 


Mr. Chairman and members of the committee, my name is Elwood 
D. Swisher. I live in Denver, Colo., and I am vice president of the 


2 Elwood D. Swisher had been president of United Gas, Coke, and Chemical Workers of 
America for 2% years when that union merged into Oil, Chemical, and Atomic Workers 
International Union Mar. 4, 1955, and at the latter organization’s first election, on the same 
date, he was elected vice president with a virtually unanimous vote. 

Shortly after the election, the president, with the unanimous approval of the executive 
board, named him administrative vice president. He is also coordinator of OCAW’s Atomic 
Energy Workers Council. 

Mr. Swisher was born Mar. 24, 1913, to a farm family in Jeningston, W. Va., a timber 
boomtown that no longer exists. He graduated from Elkins, W. Va., high school in 1933 
and took up the then popular occupation of working in the CCC camps. 

Later, he went to work as an overhead crane operator in the Electro-Metallurgical Divi- 
sion plant of Union Carbide & Carbon Corp., in Alloy, W. Va. He served Boomer, W. Va., 
local Ay (now local 10-89) as treasurer, vice president, and on negotiations and grievances 
committees. 

When the fight came to lead the group out of district 50 of UMW and into the CIO 
Gas, Coke, and Chemical Workers, Swisher was one of the prime movers. He also took a 
leading part in the formation of the Carbide and Carbon Council, consisting of the various 
locals which bargain with that corporation. 

In 1945, Swisher became an international representative for UGCCWA, then in 1948 
was elected to the executive board from district 10 (West Virginia) and served the union 
as director of that district. He played an important role in purging UGCCWA of 
Communist influence. 

In August 1952, Swisher was elected president of UGCCWA. He served on the CIO 
executive board and several key CIO committees, including housing, general organizing, 
southern organizing, and power, atomic energy, and resources development. He now serves 
as executive board member of the Industrial Union Department of the AFL—CIO and on the 
AFL-CIO Substaff Committee on Atomic Energy. e served as CIO adviser to workers 
delegate to the ILO Conference in Geneva, Switzerland, in 1953. He served as I.C.F.T.U. 
representative to the first Peaceful Uses of Atomic Energy Conference in Geneva, Switzer- 
land, in 1955, and was vice chairman to the ILO Chemical Industrial Conference in 
Geneva, Switzerland, in 1958. 

Among many civie and community activities, Swisher serves as a member of the Depart- 
ment of International Affairs, Division of Christian Life and Work, National Council of 
Churches, as a member of the Labor Advisory Committee of the Federal Civil Defense 
Administration, and as chairman of the Membership Committee of the Labor Conference 
of the National Safety Council. 

Swisher is married and has three sons and a daughter. His religious affiliation is with 
the Methodist Church. His favorite sports are hunting and fishing. 
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Oil, Chemical and Atomic Workers International Union, AFL-CIO 
with headquarters in Denver. 

I am appearing here today on behalf of the Industrial Union De- 
partment of the AFL-CIO and jointly for the International Chemical 
Workers Union, AFL-CIO. 

The Industrial Union Department represents over 7 million indus- 
trial workers who are vitally sateomnten in these public hearings on 
employee radiation hazards and workmen’s compensation. 

I have been asked to discuss with you the need for Federal action 
in the field of radiation safety and workmen’s compensation. I need 
hardly remind this distinguished committee that one of the serious 
problems with workmen’s compensation programs in the United 
States is that there are 50 separate sets of standards based on 50 
separate sets of State statutes. 

Difficult as this situation is, it becomes truly impossible when ap- 
plied to the problem of radiation injuries or illnesses. Let me cite 
an example which should serve to make the point more clearly. 

If a worker in an ordinary industrial plant is injured in an explo- 
sion or a fire, horrible though that situation may be, there is still a 
limitation on the injury or accident. By that I mean that a worker 
is disabled in such a way—assuming he recovers—that he can usually 
return to his job after he is cured. 

Though he may have some residuals of his accident, the accident 
is self-limiting. There is no continuing, progressively worsening 
injury. And because he may have been injured in one explosion or 
fire there is no extra hazard for him should he ever be close to an 
explosion or fire a second time. 

Furthermore the extent of his injury is fully determined at the time 
of the accident and there is no time lag before he discovers that he 
is the victim of an injury or illness serious enough to require treat- 
ment or compensation. Even should he suffer the loss of a limb in 
such an accident—regardless of the fact the compensation standards 
are lower than they should be—at least there is some specific meas- 
urable amount of injury as a basis for determining compensation. 

The tragic fact is that no matter how horrible such accidents may 
be, they do not act as a deterrent that is 100 percent effective in pre- 
venting similar accidents in the future. Nor have we yet devised a 
safety program which is 100 percent effective. Under the very best 
of circumstances, someone is going to get hurt in an industrial plant. 

How much worse, then, is the rate of the worker who suffers a radia- 
tion injury. 

Here is a point of difference, I think, of what we interpret as acci- 
dents or at least the workers in these plants do. It has been reported 
to you in testimony here that only those accidents that meet with the 
standards of the ASA are considered injurious. Our people are 
also concerned over what is considered incidents of raison ex- 
posure in which workers are taken off of the jobs until such time as 
their bodies disseminate the radiation that they receive. I think 
that is part of the fear. 

Representative Price. Are there many cases of that nature? 

Mr. SwisHer. There have been quite a few. I have 30-some from 
1 plant or 1 company. One company refused to give our local union 
that information. I think when Bates testified the other day he men- 
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tioned 25 out of 39 who came back for their first, second, and third 
medical rechecks. These people have been relieved of those assign- 
ments. 

Representative Price. Were these cases recorded as accidents? 

Mr. Swisuer. No. They are not recorded as accidents in the AEC 
report that was turned into you prior to the start of these hearings. 

Representative Price. Are you referring to the same cases that 
have already been mentioned in previous testimony. 

Mr. Swisuer. No, sir. 

Representative Price. This would be in addition to cases that have 
have already been mentioned in previous testimony ? 

Mr. Swisuer. Yes. The difference is that these are considered as 
incidents of people who have not lost work, have not been considered 
as sick, have not required medical attention, but who have been re- 
stricted from working in the areas in which they receive the radiation 
until their bodies dissipated it. 

Representative Price. Are you submitting information on these 
for the record ? 

Mr. Swisuer. I can if you so desire. 

Representative Price. Yes; I suggest that you do. Without ob- 
jection, it will be included in the record. 

Mr. Swisuer. I would like to have the privilege of submitting 
copies because these are all that I have, sir. 

epresentative Price. Very well. 

(The information referred to had not been received by the Joint 
Committee at the time of printing.) 

Mr. Swisuer. In the first place, he may not even know that a 
radiation injury occurs. There may be no violent explosion to warn 
him that he is endangered. In fact, the likelihood is that he will 
never be aware of his exposure to radiation sufficient to cause serious, 
or even fatal, injury. He can’t see, smell, taste, touch, or feel the 
radiation. 

In the second place, by the time he discovers he is unwell, the disease 
may well have progressed beyond the point of cure. 

n any event, how do you measure the amount of an injury which 
may shorten a man’s life by 1, 5, or 10 years, or intensify the other 
causes of which he may die? If you could measure it, how do you 
compensate him for that shortened life? And, may I ask, how do 
you compensate society for the loss of those productive years? How 
do we know that such a man might not make a contribution in the 
sciences, literature, government, or the arts, that might not change 
the lives of all of us? 

It is for these reasons, familiar to us all, that I urge you, as law- 
makers deeply concerned over the fate of the future of our civiliza- 
tion, to consider the hazards of radiation in terms far more rigid, in 
terms far more onsible than those ever applied before to any 
question of industrial safety. 

I would like to make this further point. And that is this: Because 
of the peculiar nature of radiation injuries or illnesses—most par- 
ticularly because of the time lag that could be involved in discover- 
ing such a disability—we in organized labor most sincerely believe 
that a single Federal standard for compensation in such cases is 
essential. 
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You gentlemen can readily see that a worker might find himself 
exposed | to sufficient radiation, either in a single dose or cumulatively, 
in Kentucky, for instance, leave a job there without realizing his sit- 
uation, move to a new job, say in Ohio, where he has no exposure to 

radiation hazards at all and be completely unprotected, because of 
the difference in workmen’s compensation laws in the two States. 

Thus, he would find himself in a situation where his very life 
might be in danger or at a minimum, his capacity to earn a living 
would be interrupted or destroyed and his family would be entirely 
without assistance, either for expensive medical care or for the loss 
of income he would be suffering. This is a condition which cannot be 
allowed to exist. 

I should like to emphasize also that the possibility for incurring 

radiation illness or injury is constantly increasing. It is no longer 
limited to those workers directly employed in one phase or another 
of the atomic energy industry. 

Over 2 years ago, Dr. Willard F. Libby pointed out that there 
were then already some 1,500 industrial firms presently using radia- 
tion sources in one form or another to control production processes. 

In addition, there are countless thousands of other people subject 
to radiation hazards in hundreds of industrial and university research 
laboratories across the Nation. The question of radiation safety is 
no longer a remote one of what happens to some fellow down in a 
— place called Oak Ridge. The problem is very much with 
us today and will become increasingly more important tomorrow. 

I think it is also pertinent to point out that situations of this kind 
pose an even greater hazard than exists in a plant devoted exclusively 
to the atomic energy industry. In a plant of that nature, there has 
been a constant program of safety education for all of the workers and 
an awareness on the part of all the workers of the dangers from the 
silent, unseen enemy. 

How ever, in a papermill, for instance, where a radiation source is 
used to measure thickness in process control, relatively few workers 
are aware of the source of danger. 

There are literally hundreds of people employed in such an estab- 
lishment, who may not even know that a hazard exists, and who in all 
probability have received little or no safety training on the subject. 

A simple, idle human curiosity may very well tempt an employee in 
such a plant to take home with him some curious gadget to show to his 
family and friends and, all unwitting, could be bringing a lethal guest 
into his house. If this seems farfetched to you, I would like to recall 
to you the case of a few years back of the construction worker who 
unknowingly picked up and carried about with him for days a metal 

capsule containing the radioactive isotope cobalt 60. 

In short, gentlemen, I think we have demonstrated conclusively the 
imperative need for a uniform Federal standard in this field. 

I would like to now suggest a number of specific acts that we in 
organized labor believe should be taken by the Congress to insure 
adequate protection for workers in plants where -adiation sources are 
used. 

First of all, I would like to recall with you some testimony before 
the subcommittee of your body 2 years ago under the able chairman- 
ship of Congressman Holifield, of California. The committee de- 
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veloped from the questioning of three prominent geneticists that in the 
present state of knowledge of the genetic effects of radiation there is 
no absolutely safe exposure to radiation. 

I would ask you then whether we have any right under these 
circumstances to establish exposure standards at other than absolute 
maximums ? 

I would also like to recall that when I testified before this Joint 
Committee in March of 1956, I asked that the radiation safety stand- 
ards established by the Department of Commerce and in use in Atomic 
Energy Commission facilities be reduced by a factor of 3. 

I had cited a report by Professor Whipple that standards above 
that level might be dangerous. I certainly mean no criticism of this 
committee when I recall that the general reaction to my suggestion 
was that it was farfetched. Yet about a year later the standards were 
cut to the figure that we in organized labor had suggested. 

Needless to say, we were pleased that this new standard was estab- 
lished, but we cannot help but wonder if we as laymen and as spokes- 
men for the people working in the atomic energy industry had not 
raised the question, how long would it — been before the standards 
were changed? And if 0.3 rem per week or 15 rem per year was finally 
considered unsafe in 1957, how much damage may have been done to 
those people during all those years when it was considered a safe 
limit ? 

I certainly do not mean even to imply that the Department of 
Commerce, the AEC or this distinguished committee are callous in 
regard to radiation safety. Far from it, I sincerely believe that all 
three groups are deeply concerned and honestly trying to prevent 

radiation injuries. 

The point I should like to make is just this: When we have had 
the courage to admit that we were wrong in one such instance, can we 
not assume from here on out that the least possible exposure limit is 
the best standard we should apply? And, further, that in order to 
implement this principle we must have a single Federal standard. 

I would like to emphasize the phrase “single “Federal standard” by 
pointing out that in AEC installations in Paducah, Ky., and Oak 
Ridge, Tenn., an Alpha radiation clothing count of 400 per minute 
is considered a safe permissible level by one Federal standard for 
personal clothing. 

Yet the Interstate Commerce Commission has a different Federal 
standard which says it will not permit use of any boxcar or motor 
vehicle after dienes of radioactive materials, if the vehicle has 
an Alpha count greater than 500 disintegrations per minute—DPM— 
per 100 square centimeters. I should also like to point out apparent 
inconsistencies in safety standards as set by various companies, each 
of which sets its own different plant permissible radiation level, even 
though they are undoubtedly all below AEC maximums. 

It seems logical to us in organized labor that what is needed is to 
give responsibility i in this entire field of public health to a single pub- 
lic health agency which should promulgate uniform safety standards 
and have the power to enforce them. 

I am happy to see from recent newspaper accounts that the Public 
Health Service is considering—that is, the Bureau of the Budget is 
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considering having the Public Health Service take these standards 
over. 

Such a single agency should also be empowered, within limits set 
by the Congress, to deal with the questions of medical care and com- 
pensation. arising from radiation injuries or illnesses. 

If this is not feasible, then it should be placed in the Bureau of Em- 
ployee Compensation in the U.S. Department of Labor. 

We would strongly urge that this agency’s powers be broad enough 
to include not only AKC installations and licensees, but also any user 
of radiation sources. We would also suggest that ‘the worker on the 
job be authorized to have monitored a location w here there was reason- 
able doubt as to the safety of working conditions in the area. This 
is a common complaint of our members. 

Present practices call for the worker to make a request to his fore- 
man who makes the decision for monitoring—if monitored the person 
doing the monitoring reports the findings only to the foreman, who 
then makes the decision whether work should be performed or not. 

The worker is rarely if ever told what the findings were. 

Further we believe that this public health agency should also estab- 
lish a program under which each individual who works in a plant 
where radiation exists should be issued a total radiation exposure card. 
On the card should be recorded the dates and amounts of radiation 
received, from whatever source. That way, each individual can have 
a running record of his exposure and be aware of his personal radia- 
tion safety factor. 

This would also provide a kind of guide for an examining physician 
as to whether it is safe to utilize X-ray equipment for diagnosis should 
the individual be involved in some other kind of accident in which 
perhaps a loss of consciousness might occur. 

Some management and medical people have argued against this 
kind of protecti ion. They maintain that their companies compile com- 
plete radiation records on all workers and that if the worker himself 
is given such a card, the psychological effect is such that the worker 
often imagines himself ill when there are no organic disabilities 
present. This, they say, lowers production and causes problems far 
worse than lack of information might cause. 

Their attitude, I’m sorry to say, reminds me all too much of the 
attitude of certain governments and certain managements in days long 
gone. They sound like those who do not trust ‘the people with the 
facts, and would tell them only what they, in their judgment, be- 
lieve is good for them to know. 

WwW hy, I can even remember a time when management did not want 
to tell us at the bargaining table how much money the company was 
making when they would “plead poverty as an excuse for not grant- 
ing a wage increase. Happily, those days are past, and hopefully 
the same thing will soon be true of this similar attitude concernings 
facts on total radiation dosage. 

Surely it is far worse, psychologically, for a worker to wonder 
whether management’s figures on his radiation exposure are being ac- 
curately or honestly kept, than for him to know at first hand just 
where he stands. The plea I’m making is that we treat this problem 
as seriously as it deserves, and try to approach it like rational human 
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beings who are all trying to cooperate to reduce a serious hazard to 
manageable proportions. 

We in the labor movement would like to propose to you a simple 
plan for the protection of workers in establishments where there is a 
source of radiation which we believe is entirely practical. 

Both AEC, and many companies operating under AEC contracts, 
tell us that one of the big problems in radiation safety is that there 
are not enough trained health physicists to meet the demands of the 
safety inspections we are asking for. And these are demands that 
will become greater and greater as radiation devices become more 
common in industry. The AEC, I might remind you, has predicted a 
tenfold increase in their use in the immediate future. 

What we propose, first of all, is training of workers in the plant 
in the use of the various monitoring devices to check work areas and 
to check the people themselves. This kind of skill can be acquired 
quite easily and in a minimum amount of time. 

If I may draw an analogy, during World War II, when there was 
considerable feeling that the enemy would use poison gas as a weapon, 
every soldier was given elementary training in the detection of 
gases. And, in combat areas, each unit detailed a soldier as gas 
sentry. His function was to sound the alarm whenever he thought 
gas was present. He wasn’t supposed to be an expert in decontam- 
ination. He wasn’t supposed to be a medical technician competent 
to administer antidotes. 

He was only supposed to yell like hell so everybody would put on 
gas masks. The theory was quite simple, better a dozen false alarms 
than one gas attack without warning. 

The training of radiation sentries, if you please, would not be much 
more complicated than the gas sentry training. Their job would not 
be to evaluate the problem, treat the individual, or decontaminate 
an area. Their responsibility would be only to sound the alarm when 
a given situation indicated radiation in excess of the prescribed limit. 

Supervising their activities, and here is the part of the proposal 
that some may consider radical, would be a Federal Government 
health physicist in charge of radiation safety for the entire plant. He 
would be responsible for setting weeniioalile radiation allowances in 
the plant. He would be responsible for deciding whether it was or 
was not safe for an area to be worked in and for how long. He would 
be responsible for deciding which workers could enter the area. He 
would be responsible for safety training and all other aspects of 
radiation safety. 

We are proposing that this individual be a Government employee, 
but that the Eanemnieet be reimbursed for his salary in the same 
way that Government inspectors are reimbursed by companies in food 
manufacturing and liquor manufacturing. Surely if a sausage manu- 
facturer can afford this cost, a company in the nuclear energy field can 
afford it. And surely we are willing to be as cautious with the welfare 
of our future generations as we are with the amount of alcohol in our 
whisky. 

We believe that there’s another big advantage to be gained by 
this sort of inspection and control system. And that is simply this. 
Whether rightly or wrongly, workers tend to distrust management’s 
sole judgment on the subject of safety. They tend to suspect that 
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sometimes decisions are guided by the need to get out production, 
instead of by the need to protect their health. 

With a Government employee on the job, rather than a union repre- 
sentative or a management representative, there will be far more 
inclination to trust his decisions about whether a job is safe or not. 
Especially if the Government representative is from an agency 
charged with the responsibility of setting standards and enforcement 
of same, rather than being in the dual capacity of promoting the uses 
of atomic energy and responsibility of safety as we are now con- 
fronted with. 

In short, here is a system that is reasonable, practical, tried, and 
proved in other industries. It answers the problem of the need for 
a sufficient number of trained personnel. It provides for an objective, 
nonpartisan authority to evaluate the situation. 

It provides a rapid and inexpensive way to train the personnel to 
cover each plant. By giving the workers in the plant an opportunity 
to participate actively in the safety program, it gives them a greater 
feeling of confidence in the entire safety program and a greater 
sense of responsibility for seeing that safety precautions are properly 
observed. 

Perhaps this is not the final answer. Perhaps some modification 
of it will turn out to be the solution to the problem. But it seems to 
us that it’s a suggestion well worth considering seriously. 

The idea of a Federal radiation safety inspector would solve an- 
other problem, too. That’s the problem ‘of changing company oper- 
ating policies so that the health physicist’s decision takes priority 
over the decisions of company production supervision. 

Some companies take the position that supervisory personnel are 
the ones ultimately responsible for plant safety, just as they are re- 
sponsible for carrying out all management functions in their rela- 
tion to the workers on the job. This means that foreman can over- 
rule the health physicist’s decisions about radiation safety. 

It’s not an easy job to change company policy. Believe me, I’ve 
sat at enough negotiating tables over the years to know that. And 
I’ve even walked a few picket lines for that reason. But I don’t 
think we can permit a situation to exist in the field of radiation 
safety where some foreman, bucking to be department head, can over- 
rule an expert on radiation. 

It seems to us that the idea of a Federal radiation expert will solve 
this problem without causing any companies to lose face. Certainly 
it’s reasonable to assume that when the technician who knows what 
he’s doing calls the shots, the workers in the plant will be safer and 
their psychological attitudes to the jobs will be much improved, too. 

There are two or three other problems in the field of radiation 
safety that I’d like to discuss with you from labor’s viewpoint. One 
of them concerns the worker who has been exposed to whatever is 
decided is the maximum permissible amount of radiation. 

We must have some system of rotating him off a job where he is 
subject to exposure and onto one where he is in no danger until the 

radioactivity in his system has dissipated, as deter mined by existing 
nidtie al tests. Should there be no nonhazardous job to which he can 
be transferred, he would be granted an extended leave of absence with 
no loss in income during the period. 








RADIATION HAZARDS 563 










There could well be serious consideration given to the idea of ex- 
tended vacations to all workers exposed to radiation as a general 
rule. A shorter workweek would certainly decrease the amount of 
exposure time. 

Should someone raise the question that these suggestions add to the 
cost of doing business, the only possible answer is: Of course they do. 
But then so does the use of lead shielding add to the cost of doing 
business when you use a radiation source. But no one would for a 
moment consider operating without it, at least we hope not. It’s just 
one of the factors involved in the atomic energy field. 

In the aluminum industry, you’ve got to use more electrical power 
than you do in many other businesses, but it’s utilized regardless of 
cost. because there’s no way of doing without it. 

Just because the suggestions we are proposing are not physically 
necessary to get out the product doesn’t mean that they shouldn't be 
put into effect if they cost extra money. 

To sum up then, gentlemen, we believe that we have shown a 
humanitarian and a practical need for a single Federal standard both 
as to radiation safety and as to providing medical care and compensa- 
tion for radiation injuries or illnesses. 

We believe that we have shown that current experience demon- 
strates we are far from solving our problems. We believe that we 
have suggested to you several practical solutions to these problems 
which will add materially to the well-being not only of workers in the 
plants, but also to the w elfare of the millions upon millions of citizens 
who live in communities where such plants are now located or soon 
will be. 

As the AFL-CIO Executive Council has said, the development of 
atomic energy should go forward, “hand in hand with, and not at the 
expense of, the safety of workers ‘and the general public.” 

The fact that we ‘have been able to maintain so far a remarkably 
good record in the field of safety, we in the labor movement believe 
is purely because of the amount of Federal control over radiation 
hazards that presently exist. We are violently opposed to turning 
this control in the field of safety over to the several States, because 
we do not believe that the 50 States are equally able to maintain 
proper standards, and because we should build on the basis of the 
present Federal system for greatest efficiency. 

We likewise strongly urge the Congress to adopt a Federal work- 
men’s compensation program for workers subjected to radiation haz- 
ards. Not only have the several States so far failed to come to grips 
with this program, but we seriously doubt that they will be able to 
do so on any adequate basis. 

We most strongly urge that you gentlemen consider the proposals 
we have made with the deep sincerity and courageous conviction you 
have shown in the past. 

The proposals we have made to you in this testimony are critically 
needed if this Nation is ever to develop to the fullest the peaceful 
uses of atomic energy. 

Representative Price. Mr. Swisher, when you were referring to 
Federal standards in your statement, were you thinking of safety 
standards or both safety standards and compensation standards? 

Mr. Swisuer. Both. Safety standards from the point of the radia- 
tion part, and standards ‘for compensation, medical care, and so forth. 
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Representative Price. Do you think that Federal safety inspectors 
would be practical for all users of radiation or only reactors for 
power? 

Mr. Swisuer. I recognize here that we have an economic factor 
involved. I would not want to hazard the particular point where a 
decision would be made whether it would be economic to have a specific 
individual in a specific plant. However, recognizing that many plants 
will be using radioactive material, they many only have 1 person 
out of a total of 10 in the plant. 

Representative Price. When you get down to people using isotopes 
sometimes they are pretty small operators. 

Mr. Swisuer. That is right. In those cases a decision should be 
determined upon some basis that may come out in deliberations. 
Maybe you could have an area inspector that would be responsible 
for more than one plant. The larger the plant, the greater number 
of people in a concentrated area, the greater the need for one man 
being on the job. 

Representative Price. Several witnesses have testified that the 
States be given a chance to act before the Federal Government steps 
into the field of workmen’s compensation involving radiation hazards. 
Would you agree with this? 

Mr. Swisuer. As one, I do not agree. It has been my understand- 
ing—and I don’t know just when this was first suggested—either the 
AEC or somebody else recommended some time back that the States 
take a look at this question and start developing legislation along 
those lines. We have not seen anything done that would take care 
of it. To me this question of this new industry, as I call it, has been 
in existence for some time. We have had the question of compensa- 
tion by States for over 50 years, and we have seen the lack of many 
things. I think what we have confronting us today is something that 
we must learn from our mistakes of the past. I don’t think we should 
wait any longer on the States, because I do not think that the States 
are going to do it as Andy Biemiller testified just previous to me. 
They won’t meet again until 1961 in most States. 

Representative Price. We had some testimony yesterday, I think 
on the part of Dr. Cheit, who is an expert in this area, of workmen’s 
compensation, involving a radiation hazard and he threw out this 
thought: “How would a system of Federal standards relate to States 
who are doing a good job? Perhaps the Federal offset system would 
be best. The program would require State regulation under specified 
standards or in the absence of such State standards imposed Federal 
standards at a cost to licensees in those States.” 

Will you comment on that ? 

Mr. Swisuer. I heard that statement, and I thought it was a good 
one. If I could compare that to the relationship of our international 
union to our local unions, maybe I can convey my thinking. 

We have a recommended set of bylaws for our local unions. Some 
parts are mandatory. Other parts are optional. The local unions not 
adopting a bylaw must use this. Any bylaws they adopt, that is the 
minimum. Anything they want to put in tighter than is in the interna- 
tional constitution they are free to do. I think the same thing should 
apply to any Federal regulation. I don’t think we should ease an 
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existing State minimum standard which might be more strict than 
Federal standards. 

Representative Price. Dr. Cheit further stated : “Possibilities such 
as this should be examined before States are asked to scrap and de- 
moralize good inspection staffs.” 

Mr. Swisuer. I would subscribe to that. 

Representative Pricer. You would subscribe to his statement ? 

Mr. Swisuer. Yes, sir. 

Representative Price. Your particular union represents a majority 
of the workers in the atomic energy industry, is that correct ? 

Mr. Swisuer. No, I can’t quite say that. I would like to. 

Representative Price. I am talking now about the operating level 
and not all workers exposed to radiation. 

Mr. SwisHer. We represent the AEC establishments themselves— 
approximately 6,500 to 6,700 workers. All of the gaseous diffusion 
plants are in our union. We possibly have between 700 and 1,000 
workers in private industry who are using radioisotopes. That is a 
conservative number. They are dealing one way or another through 
the experimentation or the complete use of isotopes. 

Representative Price. I was not referring to all the people who are 
exposed to radiation in their work. I was thinking mainly of the large 
operations with which AEC themselves might have some connection. 

Mr. Swisuer. It runs between 6,500 and 7,000. 

Representative Price. You mentioned that exposure standards are 
not uniform at various AEC installations. Can you give us some 
specific examples of that ? 

Mr. Swisuer. I think when President Bates of our local 9-288 
testified the other day, he pointed out the examples. There in two 
gaseous diffusion plants in Oak Ridge and Paducah where the 4,000 
count per minute permitted on clothing has been in effect for some 
time, in all of the other plants that we have from the information 
that we are able to ascertain, they are all still operating on a cloth- 
ing count of 500 counts per minute. Those are part of the differences. 

I might say one other thing. All the plants to my knowledge are 
operating at what is considered plant allowable levels which are below 
the maximum permissible doses as recommended by AEC, and in 
the Department of Commerce handbook. In hearing the workers 
themselves discuss these problems in our council meetings, it appears 
that the plant allowable levels vary from plant to plant, or from 
company to company. 

Representative Price. Mr. Ramey. 

Mr. Ramey. Isn’t it desirable to encourage or to permit companies 
to operate below the plant allowable limit? 

Mr. Swisuer. That is right. I am not quarreling where they oper- 
ate below the allowable limit. 

Mr. Ramey. For example, in the past where you have had a higher 
maximum permissible dose, and you have had plants operating at 
one third of it, it turns out that they have been operating at about 
the maximum dose under your new standard. So hay have not been 


so bad in plants that have been operating that way. 

Mr. Swisuer. That is right. 

Mr. Ramey. In that connection I would like to ask you if you would 
agree with this statement in the AEC report that was submitted as 
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a part of our print. On page 13 it says, “Where sufficient assurance 
can be provided that monitoring and recording methods are adequate, 
the wide latitude in the use of permissible exposure level should be 
allowed.” 

Mr. Swisner. I might have misunderstood you there on the moni- 
toring part. They are right in saying that the widest use of the 
minimum levels should be used. However, I have a quarrel on the 
question of monitoring. For instance, at Oak Ridge it is my under- 
standing that in the areas where the alpha contamination is the 
greatest, their hands are monitored only as they leave the building at 
the end of a day’s work. They are not monitored prior to lunch hour 
or prior to going off for their smoke break, as they are in other 
plants—let us say the Dow plant at Rocky Flats. There they will 
not even permit a man to go into a smoking area with a count on his 
hands—I don’t know what the exact figures are—far less than the 
Oak Ridge limitations. 

Representative Pricer. Are there any questions? 

Mr. Biackman. I just wondered whether this problem of the con- 
tamination and the number of counts per minute is created in part by 
a lack of knowledge or understanding on the part of the individuals 
themselves as to what this means in the way of exposure. Is this 
part of the problem, do you think? 

Mr. Swisner. Yes. I am not technically qualified to say that 4,000 
counts per minute is right or wrong. But when they compare 4,000 
counts versus 500 counts, they only think of one thing. This is 
personal clothing. They are going out of the plant with it. It is on 
their shoes, They are going home with it. They also recognize that 
their children are more susceptible than the adult. So there is the 
fear there. It brings another doubt not only in their minds, but in 
mine, too. Is this an attempt for economic reasons to permit the 
raising of plant allowable levels closer to the maximum permissible 
dose so that less emphasis or less cost to safety by private industry as 
more isotopes are being used is involved? Does that answer your 
question ? 

Mr. Biracxman. Yes. I was trying to bring out that point. I think 
this is a problem because everybody “does not know what this means, 
and whether this could create these kinds of fears. It seemed to me 
it was a very real thing, and one that could be discovered by more 
adequate knowledge and information. This is the thing I was trying 
to indicate. 

Representative Price. Mr. Swisher, did you have a statement you 
wanted to submit ? 

Mr. Swisuer. Yes. Before I am excused, Dr. Herbert K. Abrams, 
who was originally scheduled to appear jointly with me, is unable 
to be here. I would like to officially request permission for insertion 
in the record of Dr. Abrams’ statement. 

Representative Price. Without objection Dr. Abrams’ statement 
will be included in the record. 

(The statement referred to follows :) 
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Statement by Herbert K. Abrams,’ M.D., Medical Consultant, International 
Chemical Workers Union, Medical Director, Union Health Service, Inc., 
Chicago. Prepared for the Subcommittee on Research and Development of 
the Joint Committee on Atomic Energy, March 18, 1959. 


The advent of large-scale use of sources of ionizing radiation in industry im- 
poses further new and complex burdens upon the workmen’s compensation sys- 
tem, which is already grossly inadequate in its handling of the more conven- 
tional occupational disease problems. This will become increasingly apparent 
as applications of radioactivity continue to spread out from direct governmen- 
tally supervised operations to numerous small and large private industries. It 
is quite possible that the tragedy of 30 years ago of the girls who painted watch 
dials with radium paint may be repeated on a much broader scale, unless the 
necessary improvements in workmen’s compensation and health and safety pro- 
grams are made. 

The primary workmen’s compensation problems of atomic energy will occur 
in connection with occupational disease, precisely where the workmen’s com- 
pensation laws are weakest. While compensation for acute traumatic injuries 
sustained through explosions and gross accidents will be a simpler problem, 
every accident may also carry in its wake a series of occupational disease prob- 
lems which will become manifest months to years after the accident. 


Facts about radiation hazards 


There are several elementary facts we must understand if we are to approach 
rationally the problem of ionizing radiation and workmen’s compensation : 

1. Unlike many other occupational disease hazards, ionizing radiation cannot 
be detected by man’s senses. You cannot see it, hear it, smell it, or feel it. The 
worker is more dependent than ordinarily upon guidance, information, and pro- 
tective measures initiated by the employer and the governmental agencies respon- 
sible for industrial health and safety. 

2. Ionizing radiation has a cumulative effect. While the amount absorbed 
at any one time may not in itself be critical, it is the total over a lifetime which 
matters. Because of the numerous opportunities for exposure to radiation from 
nonindustrial sources, additional exposure to the individual in the industrial 
setting becomes even more vital. 

3. The safe limits of exposure or absorption are still not precisely ascertained. 
Nevertheless, as further knowledge continues to illuminate this question, au- 
thorities have, through the years, set the maximum permissible tolerances for 
exposure to ionizing radiation at an ever lower level. Some scientists, as a 
matter of fact, contend that there is no permissible tolerance below which ion- 
izing radiation is harmless. 

4. With the exception of tremendous exposures, there is usually a long delay 
before the effects of radiation disease become manifest. This latent period may 
range from months to as many as 50 years. 

%. The precise origin of the disease and the degree of contribution to the total 
effect which each source of ionizing radiation may have added will prove very 
difficult, if not impossible, to determine in individual cases. The accumulation 
of effect in a given person may include exposures to ionizing radiation of a 
variety of sources, including medical and other nonindustrial sources. 

6. The nature of the adverse effects caused by ionizing radiation is protean 
and complex. For example, ionizing radiation has been proven to be a cause 
of leukemia and certain cancers, such as those of the lung, bone and skin. 
However, these diseases may also result from other known and unknown factors 
and various combinations of factors. Clinically, in any one case, one cannot dif- 
ferentiate such diseases by cause, whether radiation or otherwise. Moreover, 
we know that in animal experiments, radiation exposure may produce prema- 
ture aging and shortening of the life span by creating greater susceptibility 
to other diseases, as well as through other factors not well Known. Whatever 
the precise manifestation of radiation effect, most of the serious results of 


radiation are incurable and vary only in the speed with which they disable and 
kill. 


1 Medical Consultant, International Chemical Workers Union, AFL-CIO. Medical Di- 
rector, Union Health Service, Inc., Chicago. Assistant Clinical Professor of Public Health, 
University of Illinois College of Medicine. Certified Specialist, American Board of Pre- 
ventive Medicine and Public Health. Secretary, American Labor Health Association. 
Board of Directors, Group Health Federation of America. Formerly chief, Bureau of Adult 
Health, California State Department of Public Health. 
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7. Adding to the complexity of our problem are the genetic injuries result- 
ing from excessive ionizing radiation. These include sterility in the individual, 
and injury to unborn generations. 


Can the present compensation laws handle the problem? 


How well is our present workmen’s compensation system prepared to deal 
with these difficult problems? The answer can only be stated in terms of various 
degrees of inadequacy, varying with the individual State and Territorial work- 
men’s compensation laws. Let us briefly review the situation: 

1. AS we have already noted, the radiation hazard problem with respect to 
workmen’s compensation is essentially one of occupational disease rather than 
accidental injury. In general, workmen’s compensation laws provide a double 
standard. Benefit provisions and eligibility requirements for occupational 
diseases generally are far worse than are those for occupational accidents. There 
are three general classes of discrimination: 

(a) Failure to cover occupational diseases at all. 

(0) Time barriers to occupational disease claims. 

(c) Poorer medical benefits than those provided for the occupationally 
injured. 

2. Blanket coverage of all occupational diseases is now provided by only 33 of 
the 54 compensation laws. Incredible as it may appear in the year 1959, two 
jurisdictions, Mississippi and Wyoming, provide no compensation coverage for 
occupational diseases. Nineteen jurisdictions offer “schedule” type of coverage 
and, in these, radiation diseases are often either clearly omitted from the sched- 
ule or legal doubt would arise as to coverage. 

3. All States have statutes of limitation applying to the period within which 
claim must be made to prove valid. There are two types of limitations and the 
distinction is important: (a) those limits which start from the date of last ex- 
posure or the last day of work for the employer and (b) those which do not 
begin to operate until the date of disability or the time it could reasonably be 
expected to be discovered. 

Obviously, the first type of limitation will result in excluding many valid 
claims because of the long latent period between the time of exposure and the 
time of manifest disease. Eighteen laws today bar compensation claims to 
workers whose disability occurs from as little as 3 months to 5 years after the 
exposure, the most common period being 1 to 2 years. As we have already 
seen, the average latency period is so long that such limits are frequently the 
equivalent of exclusion. Workers who change jobs and later develop radiation 
injuries may be barred from filing a claim even when a casual relation to em- 
ployment could be readily identified and even where it could be shown that the 
person had no means of discovering the disease at a time much earlier than he 
made his claim. Moreover, ironically, since the disability would have an occupa- 
tional causation, such a worker might also be denied the benefits of group dis- 
ability plans in effect in many companies. Such statutes of limitation have 
already been successfully employed against claims of injured workers for radi- 
ation and other occupational diseases. 

4. Even where eligibility to claim workmen’s compensation is finally estab- 
lished, 17 States still limit medical care to be furnished, either in time or in 
amount, or both. For example, Michigan limits care to 1 year; Colorado to 
$1,000; Utah offers full medical benefits for accidental injury, but a maximum 
of $1,650 for occupational disease. 

5. Even if all of these obstacles are eliminated; even where laws declare oc- 
cupational disease, including those of radiation, to be fully covered without un- 
reasonable time restrictions, there still remains the necessity in each case of 
proving that the injury “arose out of or during the course of employment”. This 
provision often results in excessive and wasteful litigation, a special hardship 
for the worker. With ionizing radiation the problem of proof will be further 
confounded for reasons we have already noted: the slow development of the 
disease, the indeterminate amounts of exposure from sources outside of employ- 
ment, the nonspecific nature of the disease resulting, etc. Workers have already 
been through a bitter history of experience with other slowly developing occupa- 
tional diseases, such as silicosis, berrylium disease of the lungs, loss of hearing 
and the like, in which, despite clear proof of occupational cause of the disease, 
there has often been prolonged litigation and denials of compensation because of 
legal technicalities. Lump sum settlements also have been a common practice, 
unfair to the person who is afflicted with a long term incurable disabling disease. 

6. Ionizing radiation raises special problems for medical care under workmen’s 
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compensation. Medical care already consumes about one-third of all benefit 
costs and is likely to play an increasingly larger role. In most States, the em- 
ployer or the insurance carrier chooses the physician. In about one-fourth of the 
States, there is “free choice”, that is, the employee has the right to choose the 
physician. Either provision leaves much to be desired, because the carrier and 
the worker are both parties in interest in a financial controversy. Our experience 
with workmen’s compensation is filled with evidence of abuse of the medical care 
provisions by both parties and by the doctors themselves. Present provisions of 
workmen’s compensation laws do not assure that diseases resulting from radi- 
ation will be diagnosed and treated with objectivity and competence. It is im- 
portant that the injured worker be assured of competent medical care. It seems 
indicated, as is now provided in the workmen’s compensation law of Ontario, for 
example, that the compensation administrations must assume a greater degree 
of supervision over the character and quality of medical care furnished. Per- 
haps the answer lies in creating panels of impartial medically qualitied experts, 
or in employing full-time salaried physicians, to assist the administrative agency 
in the performance of its duties. 

7. Closely related to the medical care problem is the familiar one of determi- 
nation of degree of disability and agreement on settlements. Because of the 
nature of radiation diseases, it will be necessary that the workmen’s compensa- 
tion agency retain continuing jurisdiction without limit of time to reconsider 
any settlement in the light of new evidence. 

8. The fact that workmen’s compensation liability for radiation injury may 
not become evident in many cases for many years after exposure in a particular 
employment, creates special problems in assuring that funds will be available 
for payment of compensation. This will require determination of the amount 
of reserve necessary for future contingenices, etc. Special funds will probably 
have to be developed to provide for this. Such funds are already in existence 
in certain State compensation administrations, such as that in New York. The 
Federal Government has been asked by the insurance industry itself to set up 
an emergency fund which will serve as an underwriting of third party liability 
which may occur in cases of atomic explosions, which would go beyond the 
degree of limited liability which the industry feels itself capable of assuming. 
It seems just as logical to underwrite possible future unmet liability under 
workmen’s compensation in the same way. 

9. We should reexamine one of the basic premises of the current compensation 
system. Today, compensation is based essentially upon wage loss or loss of 
earning capacity. Theoretically, it is only this loss which entitles the worker 
or his family survivors to compensation. There is a specific award for the loss 
of a leg, an arm, or an eye, generally based upon the assumption of wage loss. 
However, certain injuries, such as some of those resulting from ionizing radia- 
tion may not necessarily be reflected in lost time or lost wages, for example, 
disfiguring burns, sterility, shortening of life span and defective posterity. 

The theory of workmen’s compensation based upon financing of wage loss is 
antiquated in 1959. A person deserves to be compensated for any significant 
loss of living capacity. If his injury deprives him of the capacity to live a 
normal life, such loss should be compensated regardless of the specific effect on 
his earning power. 

10. Finally, most of the workmen’s compensation agencies do little or nothing 
about one of the most basic objectives of the workmen’s compensation system. 
This is the prevention of occupational disease and injury. Workmen’s compensa- 
tion experience should be a source of information and education. Workmen’s 
compensation administrations should, through their own apparatus, and/or in 
collaboration with health and labor departments, carry out programs of inves- 
tigation, correction, and prevention of occupational health hazards. The record 
shows that, with few exceptions, these vital functions are neglected. 


Recommendations 


Let me list several recommendations to help improve the ability of our work- 
men’s compensation laws to meet the challenge of atomic radiation: 

1. Workmen’s compensation laws should give blanket coverage to all occupa- 
tional injuries and disease. 

2. Statutes of limitation on the time during which claims are valid should 
commence from the time the injury or disease became manifest. 

3. Workmen’s compensation laws should provide unlimited medical benefits 
for the diagnosis, treatment, and rehabilitation of the injured worker. 
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4. Medical care under workmen’s compensation should be supervised or re- 
viewed by impartial medical authorities. 

5. In view of the character of radiation effects, it is important that no case 
be considered permanently closed. The workmen’s compensation authority should 
retain continuing jurisdiction to redetermine awards if and when new informa- 
tion at any time indicates that the original decision was unwarranted or im- 
proper. 

6. Because of the nature of radiation induced conditions, a legal presumption 
should exist in favor of a claimant that his radiation disease was occupationally 
caused, if it is known that he had been exposed to such radiation in the course 
of his employment. 

An emergency fund should be established to provide for cases which are 
entitled to benefits, but where the liable party is not solvent or no longer existent. 

8. Compensation should be based, not merely upon wage loss or loss of earn- 
ing capactiy, but also upon the total physiological loss of the worker or loss of 
living capacity because of the injuries sustained. 

9. Workmen’s compensation administration should actively engage in programs 
of investigation, correction, and prevention of industrial hazards, including 
health education, in collaboration with other existing agencies, such as those in 
the departments of public health and labor of the States and Federal Government. 

Let us recognize the fundamental problem of whether the existing workmen’s 
compensation system, divided up as it is into numerous different jurisdictions, 
providing widely varying benefits and limitations, can be sufficiently rehabilitated 
to meet the profound problems posed by atomic energy. Serious thought must 
be given to developing a system which will provide both adequate and uniform 
coverage for the injuries and diseases caused by exposure to radioactivity. 

The atomic energy industry in the United States is unique in that it was ini- 
tiated and developed under Federal Government auspices. Therefore, the Gov- 
ernment has an unusual responsibility to the occupationally injured. 


Representative Price. Thank you. We appreciate your appearing 
before the committee. 

Mr. Swisner. Let me thank the committee for the opportunity to 
appear here. 

Representative Price. The next witness this afternoon is Mr. James 
Brownlow, president of the Metal Trades Department of the AFL- 
CIO. Now I am certain that we do have with us representatives of 
the majority of the workers in this industry. 


STATEMENT OF JAMES A. BROWNLOW‘ PRESIDENT, METAL 
TRADES DEPARTMENT, AFL-CIO 


Mr. Browntow. That is right. 

Representative ASPINALL. “Mr. C hairman, may I be recognized just 
a moment to welcome the witness before the committee. I realize I 
am not a member of the subcommittee, but I would like the oppor- 
tunity of presenting to my colleagues of today one of my colleagues 


1 Born, Naugatuck, Conn., May 20, 1897. Veteran of World War I. Served apprentice- 
ship and worked as a journeyman plumber in many States of the Union. Business manager, 
local union No. 3 (plumbers), Denver, 1926-35. President. Denver Building Trades 
Council, 1928-35. Member, State Legislature of Colorado, 1932-36. Manager, Denver 
Municipal Airport, June 1935—October 1937. Secretary- _ Colorado State Federa- 
tion of Labor, October 1987—October 1945. Labor member, National War Labor Board, 
June 1943—September 1945. (Leave of absence from State federation of labor.) During 
early period of war, member of Regional War Manpower Commission, Regional War Labor 
Board. Member of both Denver and Colorado civic and State committees, such as relief, 
CWA, and other emergency agencies. Vice chairman, Denver Housing Authority during 
the period in which several million dollars’ worth of slum clearance housing was con- 
structed under slum-clearange program. Served as secretary, on leave of absence, to 
Governor Ammons of Colorado, during first 6 month of 1937. In September 1945, became 
assistant to President Frey of Metal Trades Department, AFL. In February 1946, be- 
eame_ secretary-treasurer, Metal Trades Department, AFL. On June 1, 1950, became 
president of the Metal Trades Department, AFL. Labor member, Federal Committee on 
Apprenticeship of the U.S. Department of Labor. Labor member of Administrator’s 
Advisory Committee for Vocational Rehabilitation of the Veterans’ Administration. AFL— 


CIO executive council, atomic energy suhcommittee. AFL—CIO member on Committee on 
Nuclear Power, U.S. Coast Guard. 
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of yesterday. James Brownlow and I started out in State legisla- 
tive matters a quarter of a century ago. He served in other capacities 
but he was also floor leader of the State house of representatives in 
Colorado, where our personal friendship as well as our public service 
began. Iam pleased to have him before us. 

Representative Price. We are very happy to have you before our 
committee, Mr. Brownlow. 

Mr. Browntow. If I may, I would like to return the compliment to 
my old friend, Wayne Aspinall, who was not only floor leader, but 
speaker, and I would add to that, probably one of the ablest legislators 
that the State of Colorado ever had. 

Representative Price. And now one of the ablest in the Congress. 
You may proceed, Mr. Brownlow. 

Mr. Browntow. Thank you. Chairman Price and members of the 
committee, my name is James A. Brownlow, and I am president of 
the Metal Trades Department of the American Federation of Labor 
and Congress of Industrial Organizations, with offices located at 815 
16th Street NW., Washington, D.C. 

At the outset may I express my ee to the committee for 
this opportunity to make some brief observations and comments on 
the problems under consideration and which are of vital concern to 
the Metal Trades Department and its affiliated unions. I want you 
gentlemen to know that I am not appearing here as a scientist, as a 
technician, a physicist, a radiologist, or any other kind of professional 
specialist in the field of radiation. Iam here merely as a trade union 
representatives in the interests of the working membership of the affil- 
iates of the Metal Trades Department and its atomic Metal Trades 
Councils which are directly involved and concerned with their on- 
the-job safety and protection from the new hazards being brought into 
being with the development of our atomic program. 

The Metal Trades Department was chartered by the American 
Federation of Labor in 1908. It is presently composed of 20 affiliated 
international unions. Almost every one of these affiliated unions has 
membership employed in plants of the Atomic Energy Commission, 
as well as having membership employed in various types of industrial 
establishments which are now commencing to use nuclear material and 
radioisotopes in their normal industrial operations. 

I know it is not necessary for me to detail to this committee the 
broad extent and interest of the Metal Trades Department in the wel- 
fare and well-being of workers whose employment exposes them to the 

ossibility of radiation injury. From the earliest days of the old 

{fanhattan Engineering District, the Metal Trades Department and 
its affiliated unions have been working to assist these atomic energy 
installation workers to obtain their full rights to collective bargaining 
and the many benefits and improvements to be thus obtained. 

Since the inception of our atomic program and as soon as our Gov- 
ernment allowed the employees of these basic plants to be represented 
by unions of their own choosing, our department through its chartered 
atomic Metal Trades Councils and its affiliated international unions, 
has continuously moved forward to assist an ever-growing number of 
such workers to obtain effective union representation and through it 
to find solutions for both their normal and their peculiar employment 
problems. 
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We roughly estimate that over two-thirds of the organized pro- 
duction and maintenance workers at the major AEC installations are 
presently enjoying representation through our department and its 
atomic Metal Trades Councils or directly through our Metal Trades 
Department affiliated international unions. 

Representative Price. Could you estimate the number of workers? 

Mr. Browniow. I think I brought with me, Mr. Chairman, a table 
which we used at the 1957 convention, and I believe at that time we 
represented some 35,000 or 40,000 employees in the atomic plants. That 
was through the Metal Trades Councils, as | remember. I have it right 
here. Those figures were obtained from the Atomic Energy Com- 
mission. Mr. Hutchings from my office advises me that in this issue of 
the convention proceedings the totals were not included. The one 
I had reference to where we included the totals was the 1956 conven- 
tion. Roughly I would say some 35,000 at that time. I think there 
has been some slight increase since then. 

Representative Price. ‘Thank you very much. 

Mr. Browntow. Included among the prime AEC installations 
where our atomic Metal Trades Councils serve as bargaining agents 
are the Hanford Works, the Oak Ridge National Laboratory; the 
Fabrication and Development Facility (Y-12) at Oak Ridge; the 
Sandia Laboratory at Albuquerque; the Argonne National Labora- 
tory; the Feed Materials Processing Center at Fernald, Ohio; the 
Rocky Flats plant between Denver and Boulder, Colo.; the Pantex 
plant at Amarillo; and several units at the National Reactor Testing 
Station at Arco. 

Among the various other installations where one or more of our 
Metal Trades Department affiliated international unions hold bar- 
gaining rights are such projects as the South Albuquerque works 
operated by ACF industries; the Kansas City plant operated by 
Bendix Aviation; the Burlington plant operated by Mason Hanger- 
Silas Mason; the Shippingport project in Pennsylvania; the Radia- 
tion Laboratory and its Livermore Extension operated by the Uni- 
versity of California; the Zia Co. servicing Los Alamos and the Air- 
craft Nuclear Propulsion project at East Hartford, Conn. 

May I add to that, Mr. Chairman, that we have built all of these 
plants. When I say we have built them, members of the affiliates of 
the Metal Trades Department as well as the Building Trades Depart- 
ment have built all of these plants and also are engaged in the tearing 
down or remodeling, if that is the proper term, of the majority also 
of the existing plants, where they might be exposed to radiation, 

In addition to such workers who are directly employed in AEC 
installations, we represent a substantial number of workers engaged 
in uranium mining and milling operations from which the AEC ob- 
tains most of its necessary raw material. We also represent the 
workers employed in the construction of nuclear-powered submarines 
and surface vessels with the exception of those at Newport News Ship- 
building & Drydock. All of the workers employed in the Canadian 
Government’s atomic energy program major operation at Chalk River, 
Ontario, operated by Atomic Energy of Canada, Ltd., are also mem- 
bers of our affiliated international unions and represented through a 
chartered atomic council of this department. 
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I have outlined the extent of our representation in AEC installa- 
tions so that this committee will realize, as I am sure it does, that 
when we speak on the problem of protection from radiation hazard 
and adequate workmen’s compensation coverage, we are speaking in 
the interests of these many thousands of workers employed in these 
establishments and who are members of our affiliated metal trades 
unions. 

Ours is not a theoretical interest in this subject. We reflect the 
sincere workaday interest of our members who are earning their liveli- 
hood by manning these various installations of our atomic ener 
program and of our membership in private industrial establishments 
who are becoming increasingly exposed to radiation problems. 

I do not intend to ask this subcommittee to listen to a long pre- 
pared statement on this general problem. Many of our views were 
expressed in some detail in a paper which we presented to the AFL- 
C1O National Conference of Workmen’s Compensation last April, 
in an article entitled, “Workers Must Be Protected Against Radia- 
tion Hazards by Adequate Workmen’s Compensation.” At this time 
I should like to ask permission of the chairman for such article to 
appear in the record immediately following my today’s testimony, and 
I have copies of the same available for the members of the committee 
(see p. 581). 

In the limited time available to me today I would like to make some 
comments and observations on various phases of the problem before 
the committee. 

At the outset, I should like to make it plain that from the materials 
and reports of the AEC concerning hiliation injuries it would ap- 
pear that the records achieved in these AEC plants generally reflect 
the genuine and continuing attention accorded to radiation safety of 
the workers in such installations. 

With many companies operating the various and different instal- 
lations for AEC, it is of course obvious that the procedures and 
policies pursued by them in the achievement of AEC goals reflect 
the individual corporate approach of such operators, as well as the 
differences in types of problems. 

The records and reports of AEC on its own installations prove that 
employee radiation hazard, to a large degree, can be eliminated 
through the development and practice of thorough and continuous 
radiation safety. 

We believe that radiation exposure control must stay with the 
Federal Government. It must continue to carry the responsibility 
for the establishment, modification, and enforcement of adequate 
health and safety regulations not only in its own plants but wherever 
there is any possibility of any of our citizens being exposed to radia- 
tion hazards of any type. 

The development unfolding as we gain understanding of nuclear 
science come as a result of our common investment to date in our 
nuclear program. Billions of our people’s dollars have been coupled 
with the skills, intelligence, energy, and imagination of tens of thou- 
sands of Americans to bring us into the atomic age with all its poten- 
tial benefits. Our people are entitled to the firm assurance that our 
Federal Government will ceaselessly continue to protect them from 
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the dangers to their safety and well-being which are inherent in all 
atomic development. 

We believe that a worker’s exposure allowances are his own. The 
do not belong to the employer because he hires the man. We feel that 
there is a danger that exposure limits may come to be viewed as work- 
ing limits within which the employer is free to consume the worker’s 
allowable exposure. No worker knowingly sells his radiation ex- 
posure allowances when he goes to work in a plant where there might 
be radiation hazard. 

We firmly subscribe to the principle that restrictions must be ap- 
plied first and the occupational hazards must be proven out before 
there is any relaxation of restrictions. 

In this connection it is of utmost importance that the procedures 
established leave the least room possible for human errors in judg- 
ment and that such procedures be closely applied at all times. Along 
these lines we were surprised to note the Associated Press story in the 
Washington Post and Times Herald of March 3, concerning the death 
last January of an employee at the Los Alamos Laboratory. The two 
column head proclaims, “AEC Blames Death on Employee’s Error.” 
A reading of the story and of the press release from which it came 
indicates that the committee appointed to review the circumstances 
of the accident found that it was “directly attributable to errors on 
the part of the deceased operator * * *.” The committee also found, 
however, and this we believe most significant, that “the procedures 
for this process were such that safety of operation depended substan- 
tially on the ability and judgment of individual operators but that 
the incident might have been prevented had the organizational ar- 
rangement required closer supervision to insure that normal pro- 
cedures were followed.” 

It is a long standing tenet of industrial safety that when dealing 
with potentially dangerous or hazardous devices, processes, solutions, 
and so forth, all possible safeguards be used and that the safety of the 
operation not be left up to the ability and judgment of the worker 
assigned to perform it. That additional safety protection could have 
been taken in this particular case is admitted in the report of the 
investigating committee, which pointed out that since the accident 
there was further detailed review of the entire plant and— 
as a result, additional safety precautions have been adopted to prevent reoccur- 
rence of an accident, and work on those already planned has been accelerated. 

I would also like to comment briefly on another radiation exnosure 
accident reported on page 321 of the committee print, and which oc- 
curred at Oak Ridge, Tenn., on October 4, 1957. The report indicates 
that an employee accidentally exposed himself to radiation. It then 
goes on to state: 

An employee accidentally received an exposure to radiation when he mis- 
takenly entered a room containing highly radioactive material and received 
exposure for less than 1 minute fo a level of 49 roentgens. The room he entered 
contained chemical tanks of radioactive residues used in connection with proc- 
essing irradiated fuel elements. The individual concerned entered the locked 
rooms. by mistake, using a key he was permitted to carry. to seek a wrench 

he thought he had left. It turned ont that the wrench was in the next room. 
The accident was first discovered when a pencil-type radiation detection instru- 
ment was examined at the end of the day’s shift, and was confirmed when film 
badge was processed. 
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I would now like to read from the report which we received on this 
accident from the president of our Oak Ridge Trades and Labor 
Council which represents the workers at the Oak Ridge National 
Laboratory where the accident occurred. [Reading:] 


This incident occurred at 4:30 a.m., Friday, October 4, 1957. He had been 
employed approximately 10 months. The facts as far as I can gather are these: 

The building in which he works has a bank of cells whose entrance is from 
the outside of the building. He was working in cell No. 6 closing a valve. A 
special pipe wrench was needed to complete the job which he did not have with 
him. This wrench had been left in cell No. 3. He and a foreman went to get 
the wrench. He entered cell No. 4 instead of cell No. 3. Normally these cells are 
lighted, but on this occasion the lights were all out both inside and outside. 
These cells are plainly marked at shoulder level and are appropriately labeled 
with the necessary danger signs. These cells are normally locked. The same 
key unlocks all the cells. 

Cell No. 4 was an extremely hot cell. The readings at the hottest point are 
50,000 r. The place where the boy was standing read 3,000 r. The boy was 
never told not to enter this cell. When he entered cell No. 4, he felt around for 
the light switch, not being able to find it he struck a match and found he was 
in the wrong cell. He stayed in the cell for approximately 1 minute. If he 
had stayed in the cell 3 minutes he would probably have received a lethal dose. 
He left this cell and went to the proper cell to get his tools. Supervision knew 
he had been in cell No. 4. The health-physics department routinely checked his 
film badges and found them off scale. They thought that he had gotten one of 
them wet. 

On Wednesday, October 9, his next regularly scheduled workday, his imme- 
diate foreman came to work at 12 noon. This health-physics check was brought 
to his attention. The foreman informed them that the boy had been in cell No. 
4. Then the wheels were put into motion for a complete check. His dose in 
the official report is 638r. The experts in this field have not as yet decided how 
many years’ dose this boy received at this particular time. 

Since the accident occurred the cell door has been welded shut and this bank 
of cells is now lit up like a Christmas tree. The company with the consent of 
the union bypassed the job bid procedure and transferred him to a machinist 
apprentice under general article XVI section of the company-union contract. 


May [ interpolate right there that normal hazards in industrial life 
happen right then and there is no followup. Unfortunately in this 
radiation it is an accumulative matter and consequently how it will 
affect this boy in the future, nobody knows. The cleaning of a bilge in 
a ship or paying premium pay for painting a smokestack or some- 
thing of that sort, he eithers falls and is injured, or he is not, but that 
is the end of it. Each incident is one of its own. On the other hand, 
radiation injury apparently is a continuing thing. 

It is immediately apparent that the use of a common key to open 
all of these cells and the failure to keep these cells lighted contributed 
heavily toward setting the stage for a radiation injury accident. 

These two accidents are mentioned to emphasize the fact that even 
in the AEC installations with the spendid records which have been 
achieved, we still have radiation injuries occurring as a result of in- 
adequate safety protections and we are still, to some extent, learning 
the hard way—by injury of the workers involved. 

In its own plants the Government has the unquestioned authority 
to direct and control the practice of full-scale radiation safety by its 
operating contractors. 

In private plants where radioisotopes or other nuclear materials are 
used, we do not have so simple a situation. Here we must depend 
on the AEC licensing procedure, the adequacy of the conditions at- 
tached to the license when issued, the competency of the user, the fre- 
quency and thoroughness of periodic inspections by fully qualified in- 
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spectors, the enforcement of adequate monitoring and reporting pro- 
a and on prompt and effective action to suspend or cancel 
icenses. 

Workers in AEC licensed establishments should be advised through 
eons posted notices prepared by AEC of the conditions under 
which their employer’s license was issued, the safety practices, devices, 
controls, and so forth, that their employer must provide to insure 
their protection from radiation injury. 

Such notices should advise the workers of the location and telephone 
number of the AEC office under whose inspection the employer oper- 
ates, so that they may be able to contact such office promptly and file 
complaints in the event the employer transgresses the limits and con- 
ditions of his license. It goes without saying that workers should 
be fully protected against discharge or discrimination because they 
file a complaint or give information to the AEC operations office. 

The AEC should prepare and make available to each worker of 
such licensee who is working in the vicinity of radiation hazards, a 
booklet outlining the applicable radiation safety regulations and 
procedures which his employer has been required to comply with and 
maintain as a condition of his license. Workers should be advised 
of the type of exposure record which must be maintained for the 
individual employee, the types of monitoring, protective clothing 
to be used and in what areas, the current applicable regulations on 
permissible radiation exposure limits, the workers’ rights to report 
violations, and so forth. 

As of last November 30, the AEC reports that it had 6,200 license 
holders of all types. 

How many inspectors does it presently have functioning out of its 
operations offices throughout the country? What is the frequency of 
the inspections made of each of the various types of licensees? What 
have the results of such inspections revealed regarding the degree of 
compliance by licensees with their license requirements? How often 
has the inspection force found it necessary to bring about a correc- 
tion in the functioning of a licensee to bring him into compliance 
with his license requirements? How many cases have had to be taken 
to AEC licensing office before compliance was obtained? How many 
licenses have been canceled, modified, or not renewed because of un- 
favorable inspection reports? 

The workers are entitled to know that this inspection job is being 
thoroughly handled. Compliance with the terms of a license require 
periodic inspection by competent trained inspectors. It is not suffi- 
cient to rely on written reports filed by the licensee at periodic in- 
tervals, nor is it sufficient to rely on the fact that a licensee has not 
reported any radiation incidents as occurring. Silence here is no 
assurance of safety. 

Under no circumstances should this inspection job be delegated to 
State factory inspectors. This inspection job should be the full-time 
task of a specially trained crew of inspectors working out of AEC 
offices and under the direction and control of the AEC Inspection 
Division. 

These men should be schooled, trained, and equipped by AEC and 
be responsible to AEC for the conduct of thorough and uniform inspec- 
tions, covering each licensee at frequent periodic intervals and be 
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available to promptly investigate complaints of alleged violations of 
licensing requirements, reports of incidents in licensed establishments, 
and so forth. 

This inspection or policing duty of AEC should be kept separated 
from its regulatory functions. The inspection force must keep pace 
both in size and in competence with the development of nuclear science 
and the growth of its industrial uses. 

The terms under which a license is issued must be specific and not 
allow for variation in application where there is any possibility that 
one method would be less hazardous than another. In such cases the 
known less hazardous procedure should always be made a condition 
of the license. This is particularly true when such method might be 
more time consuming or otherwise more costly to follow. There 
should be no chance given to any licensee to shortcut safe operating 
procedures. 

In connection with the mining and milling of uranium, we desire 
to make several brief comments. We understand that a representative 
of the U.S. Public Health Service testified last week as to the hazard- 
ous conditions existing in our uranium mines and the need for forced 
ventilation to cut down on the concentration level of radon and its 
daughter products, which these mine workers are exposed to. 

Whatever the technicalities involved, it is to us imperative that the 
redtape be cut through and that these miners and other mine workers 
whose labor is basic to our whole atomic program should not be 
denied adequate protection against radon gas and its daughter prod- 
ucts merely because the source material which they are mining does 
not become the Government’s until it has been severed and removed 
from the mine. 

There would be no atomic program without the extraction of the 
raw materials from the earth. These men are just as much a part of 
the atomic energy program as the copper miner is to the copper 
industry. 

We claim no expertness in this field, but we are vitally concerned 
with the pressing need for protection of these mineworkers from the 
peculiar radiation hazards which they must face. 

The U.S. Public Health Service booklet “Control of Radon and 
Daughters in Uranium Mines and Calculations on Biologic Effects,” 
Public Health Service Publication No, 494, advises that— 

Surveys of Colorado Plateau uranium mines have shown that 65 percent of the 
miners were exposed to concentrations of radon and its daughters comparable 


to those reported to exist earlier in European mines. Extensive control meas- 
ures will be necessary to reduce these concentrations to the suggested working 


level. 

This report points out that radiation safety in these uranium mines 
is dependent on adequate mechanical ventilation systems, the air 
change rate and the requirement that ventilation be delivered “at a 
point close enough to the working face to be effective.” 

As many of the uranium mining operations are carried on by 
companies who also operate their own mills and, under AEC licenses, 
process the ore extracted from their mines into yellow cake for the 
AEC, it would seem to us that as an immediate measure the licenses 
of these processors might be amended so as to require adequate periodic 
checks of the mine installations, and of mine personnel, and a specific 
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requirement that there be sufficient mechanical ventilation in proximity 
to the work surfaces in such mines so as to assure the amount of 
air change needed to keep exposure well below the safe working limits 
required to protect these workers against radiation injury. 

If this can’t be effectively accomplished through present licensing 
power, and in those cases where the mine is operated by a company 
other than the one that operates the mill, perhaps a clause could be in- 
serted in ore purchase agreements specifying the minimum standards 
on mine ventilation which must be adhered to. 

This problem of bringing and keeping the uranium mines within 
safe working limits is one which the AEC should proceed to promptly 
and adequately move on. If the AEC finds that the workers in 
uranium mines cannot be thoroughly protected through existing en- 
forcible means, then we urge that appropriate legislation be produced 
in this Congress to cover this problem. 

It also goes without saying that any program on workmen’s com- 
pensation protection in radiation exposure cases should be so drawn 
as to specifically and clearly cover those working in and about uranium 
mines. 

Now let us look briefly at the uranium milling picture. There 
would appear to be no question of the application of the AEC 
licensing regulations and the AEC Standards of Protection Against 
Radiation to the operations of uranium mills engaged in the process- 
ing of uranium ore into uranium concentrate. 

The AEC reports in a brief paragraph on pages 59 and 60 of the 
committee print on a recently completed study of the operating 
uranium mills which process ore into concentrate. The purpose of 
the survey was stated as “to identify areas where significant radiation 
exposures may be occurring and determine what corrective action 
would be necessary.” We believe that this committee should obtain 
copies of this report and include it in the record of this hearing. Its 
full identification is “Environmental Hazards Associated with the 
Milling of Uranium Ore, A Summary Report,” revised November 14, 
1958, and published by the AEC New York Operations Office Health 
and Safety Laboratory. Let me quote excerpts from the same: 

The exposures in the ore handling areas are in general higher than the maxi- 
mum permissible concentration. 

Throughout all the mills, the handling of concentrate was performed with some 
ventilation controls, but these seem to be inadequate. 

In the drying and packaging operations, concentrations lie between 2 and 
100 times the permissible level, depending on the extent of control. More im- 
portant, however, is the fact that in addition to exposing the personnel directly 


involved in drying and packaging, the secondary exposure from these processes 
to other mill personnel is highly significant. 


Most of the radiation readings which were taken in the plants indicate accept- 
able radiation levels. In the concentrate areas, however, personnel exposures 
to both beta and gamma radiations were high enough to warrant continual 


evaluation. 

This study involved the 12 concentrate mills operating in July 1957 
which grew to 16 by the end of 1957 and 20 in November 1958 and 
will go to 25 mills in the near future. In December 1957 the rate of 
concentrate production was 10,000 tons per year and the mills were 
being fed raw ore at a rate of 10 5000 tons per day. As of January 1, 
1959, it is reported there are 23 ‘mills in operation with a combined 
daily capacity of more than 21,000 tons per day. 
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The health and well being of our membership employed in uranium 
milling operations is of deep interest to us. What has occurred since 
this study was undertaken in July 1957? Have effective remedial 
actions been taken by all of the mill operators? 

The AEC says in its very brief report on this matter on page 60 
of the committee print: 

Meetings have been held with U.S. Bureau of Mines, U.S. Department of Labor, 
U.S. Public Health Service, the eight Western States in which the mills are 
located, and the companies operating the mills to emphasize the need for further 
evaluation of the radiation safety problems presented by mill operations and 
further regulating controls by which necessary corrective action would be 
required. 

In the meantime, what assurances do the men in these mills have 
against overexposure? Have the mill operators been required to sup- 
ply and have all personnel use monitoring devices when going into 
areas where concentrate materials are handled for significant periods 
of time? 

Do all operators wear respiratory protective equipment while per- 
forming dusty operations? Have the mill operators been required 
to improve the inadequate ventilation controls reported in the study ? 

Have the general recommendations set forth in the study been 

laced in effect by action of AEC? Have the mill operators, as 

icensees of AEC, been required to comply with all of the applicable 
provisions of the AEC regulations on radiation safety as set forth in 
part 20 which has been in full force and effect since February 1957? 

It is now 21 months since this study was undertaken. Uranium 
concentrate is now being produced in almost twice as many mills and 
in more than twice the volume produced in late 1957. These workers 
are entitled to know what has been done to assure their safety. 

The metal trades department supports and joins in the request of 
the AFL-CIO that this session of the Congress move forward to 
adopt a comprehensive Federal program of workmen’s compensation 
to cover all types of radiation injury. 

Our atomic program is a Federal program brought into being and 
supported by all of us and for our mutual benefit. Certainly the 
workers who are exposed to radiation injury on their job should 
be assured of the same comprehensive and adequate workmen’s com- 
pensation treatment regardless of the State in which they may be 
working at the time they suffer exposure to radiation. 

In our opinion it certainly should not be left up to the individual 
States to allow employers within their borders to profitably use the 
benefits of nuclear science and at the same time to deny the workers 
in such establishments the right to full coverage and compensation 
benefits for radiation exposure and injury incurred at their work in 
such establishments. 

From the inception of the Manhattan engineering program it was 
recognized that State workmen’s compensation laws were inadequate 
to protect against the unusual hazards to be faced, and the so-called 
“special benefit plans” were authorized, The AEC has long recog- 
nized the inadequacies of the workmen’s compensation and occupa- 
tional disease laws in some of the States where its principal operations 
are located. It authorized its contractors in such States to obtain 
additional coverage by insurance to make up such deficiencies. 
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At this point it might be well to again state that the metal trades 
department and its affiliates do not believe that premium pay for 
hazardous radiation work is an appropriate answer to this problem. 
We vigorously oppose any effort to purchase the radiation safety of 
our membership for premium rates. 

Many of our collective bargaining agreements with AEC operating 
contractors do give some consideration to the radiation problem by 
provision for occupational disability pay, health and welfare pro- 
grams, and so forth. 

In its own establishments the AEC shows a fine record according to 
its reports to this committee, of no layoffs or downgrading due to 
exposure to radiation. This is made possible, of course, by “the fact 
that the Government is paying the bill. We cannot expect to find this 

same situation in private industrial establishments. The AEC licensee 
is expected to comply with the licensing requirements of the AEC and 
with its regulations on radiation protec tion. He faces the possibility 
of fine or imprisonment or both if he does not. These regulations do 
not prevent him from laying off a worker after his exposure allowances 
are consumed. They do not prevent him from downgrading a worker 
to a lower paid job in a cold area until he can again be legally 
exposed. 

Any workmen’s compensation legislation for radiation exposure 
cases should certainly be designed to cover this type of situation and 
to assure such workers the necessary compensation to offset their 
loss in pay. 

What about the worker who becomes unemployed due to exposure 
received, and yet has suffered no apparent physical injury and is 

capable of continuing to work at his trade but finds himself unac- 

ceptable to other employers because of his exposure record? Such 
worker under existing circumstances might either be forced to work 
below his level of skills in order to obtain employment where no 
radiation exposure was possible, or he will hide his previous exposure 
and accept employment where he may again be exposed and bring 
his total exposure way beyond safe limits. 

There is nothing to prevent an employer—under present condi- 
tions—from refusing to hire an individual who has a record of im- 
mediate past exposures. 

These problems should receive consideration in the drafting of 
workmen’s compensation to cover radiation cases, 

It is truly appalling to realize that with all of our American know- 
how and our ability and skill in harnessing the atom, we have done 
such a poor job to date in assuring to the workers who might be ex- 
posed to radiation hazards, a full and adequate workmen’s compensa- 
tion protection. 

We urge that this receive the immediate and favorable consideration 
of this committee and of the Congress. 

May I again express to the committee and its chairman our grateful 
appreciation for being given the opportunity to bring to you the views 
of our department on these important problems. 
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(The statement referred to on p. 573 follows :) 


WorKErRS Must BE PROTECTED AGAINST RADIATION HaZzAaRps BY ADEQUATE 
WoORKMEN’S COMPENSATION 


(By James A. Brownlow, president, Metal Trades Department, AFL-CIO; 
member, AFL-CIO Committee on Social Security ) 


Recently, President James A. Brownlow of the Metal Trades De- 
partment prepared an excellent analysis of the problems which labor 
must tackle if workers exposed to radiation are to be provided adequate 
protection. This study clearly shows how inadequately the worker 
injured from radiation is covered by present workmen’s compensation 
legislation, 

Because the material is timely to our conference,’ it is reproduced 
with the permission of President Brownlow. 


It is both tragic and appalling to realize that we, in the United States, with 
our proven ability and know-how to harness the atom for both military and peace- 
ful uses, have done such a poor job in providing adequate workmen’s compensa- 
tion protection for the workers dealing with radioactive materials in their daily 
work. 

The Atomic Energy Commission reports excellent safety records in its con- 
tractor-operated establishments, it is true. These safety records have been 
achieved because the AEC has made radiation safety an integral part of all of its 
planning aud development in machinery and plant design aud in layout of work 
routines and work scheduling. Radiation safety in AEC plants also plays a vital 
part in employee medical programs, in the selection and training of personnel, 
and in other phases of plant operation. 

The AEC safety record shows what can be achieved by making radiation 
safety a matter of continuous concern in all phases of atomic use and develop- 
ment. It must be remembered that costs have not been a compelling factor in 
either the development or operation of AEC plants, which do not produce for 
the competitive market. 

The AEC itself has estimated that construction costs of a plant designed to 
process highly radioactive material amount to 12 times the costs of a plant to 
similarly process nonradioactive material. It has also estimated that almost 
two-thirds of the operating cost of the plant processing radioactive material 
would be incurred solely to provide protection from radiation. 

If these Government-owned installations were the only workplaces where we 
were confronted with the problem of radiation hazards, then the scope of the 
problem and its control would be comparatively simple. The outstanding records 
achieved in these plants reflect the genuine and continuing attention accorded 
to radiation safety. 

However, the problem is not limited to such Government installations. The 
rapid growth in the use of nuclear science and technologies is fast distributing 
the radiation hazard problem throughout the country in all types of establish- 
ments. 

The AEC advises that we already have a total of 93 reactors of all types and 
sizes operating or licensed to operate with 89 more now being built and 67 
additional which are still in the planning stage. The broad scale entrance of 
nuclear science into our industrial establishments, coupled with the further 
assured growth in the future, greatly emphasizes the fact that a constantly 
increasing number of workers will be faced with the problems of radiation 
hazard. 

The number of industrial organizations now licensed to use radioisotopes for 
industrial purposes has grown to more than 1,667. Included in this figure are 
half of the 500 largest corporations in the United States. These 1,667 industrial 
organizations are using isotopes under 1,197 licenses from AEC. 

These figures are based upon the revised AEC method of computing licenses 


with multiple locations covered under a single license, and inactive licensees 
removed. 


1AFL-CIO National Conference on Workmen’s Compensation, Sheraton-Park Hotel, 
Washington, D.C., Apr. 15-17, 1958. 
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The number of industrial organizations using radioisotopes has increased by 
80 percent since May of 1954. Not only has there been a sharp increase in the 
number of industrial users, but also a marked increase in the radioactivity 
involved. This is expressed by the AEC in curies. During the first 11 months 
of 1957 the shipments of radioisotopes had 60 percent more activity expressed in 
curies, than through the similar 11-month period in 1956. 

During the first 11 months of 1957 the AEC issued 612 new industrial licenses. 
The AEC has estimated that the savings to American industry resulting from 
its present use of radioisotopes amounts to $500 million per year, which is a 400- 
percent increase since 1953. Expressed in another way, it presently amounts 
to about 7 percent per year on the $7 billion which we, through our Federal 
Government, have invested in our atomic energy plants and facilities. Our total 
expenditures on our atomic program to date approximate $15 billion. 

Atomic Energy Commissioner Willard F. Libby has estimated that the indus- 
trial savings achieved through radioisotope use will reach $1 billion annually in 
the next several years. 

Certainly the workers employed in such industrial establishments should not 
only be assured that their employer is complying fully with all radiation health 
and safety regulations but they should also know that they are covered by 
workmen’s compensation laws which guarantee adequate disability payments 
and unlimited medical care if they are subjected to damaging radiation exposure. 
The substantial monetary savings which radioisotope use is bringing to industry 
should not be achieved at the expense of workers. Their safety, health, and 
welfare must not be bypassed or ignored in the profitable growth of radioisotope 
use. 

All of these industrial users of nuclear materials are operating under license 
from the AEC and are bound to comply with all of the regulations established 
by that Commission relative to the protection of personnel and the public against 
radiation hazard. 

We believe the Federal Government must continue to carry the responsibility 
for establishing and enforcing adequate health and safety regulations with 
prompt cancellation of licenses for violations. 

We strongly oppose any move to turn over to the States the responsibility for 
the control of radiation hazards involving an AEC licensed operator. The pecu- 
liar nature of radiation makes it imperative that there be one unified program, 
including adequate safety, inspection, and reporting regulations which apply 
to all users regardless of the State in which they operate. Not only must we 
have a single set of adequate safety standards, but they must be rigidly and 
uniformly enforced with an adequate number of trained inspectors to keep 
periodic check on all operations. 

The existence of harmful radiation cannot be detected by our human senses. 
It is, therefore, impossible for a worker to avoid its dangers by the exercise of 
the same type of reasonable caution which he uses to avoid other industrial 
hazards, 

There are various different types of radiation which may attack us, either in- 
ternally or externally. Although the recuperative powers of the body may be 
of some slight assistance, there is no way to effectively erase the crmulative 
harmful results of exposure which remain with the exposed individual through 
his entire life span. 

Radiation damage from overexposure may not be noticeable for a long pe- 
riod of time, even for many years after the responsible dose is received. Cer- 
tain types of radiation-caused disease may have latent periods ranging up to 50 
years. Sometimes the injurious effects of overexposure may never become identi- 
fiable as an injury or disease, but may increase the individual’s susceptibility 
to some other known disease, or may shorten his life span or cause genetic 
injury. 

Not only must we have and enforce adequate safety standards with prompt 
license revocation if full compliance is not maintained, but we must also make 
certain that industrial workers who are exposed to the possibility of radiation 
injury and disease will be assured adequate disability payments and unlimited 
medical care in the event they experience disabling injury, disease or death from 
such exposure. 

The vast majority of our State workmen’s compensation, laws are presently 
inadequate in their protection of workers who have suffered radiation over- 
exposure. 
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Some of the State laws fail to cover occupational diseases or cover only a 
limited schedule and do not include radiation incurred types of occupational 
disease. Industrial radiation normally does not present itself as an industrial 
injury, but rather as an industrial disease. 

Some State laws contain time limits on the filing of claims which limits run 
from the date of last exposure. As most radiation exposure cases resulting in 
damage or deterioration to the individual’s health and well-being do not im- 
mediately impair his working ability or cause immediate loss of wages, the 
worker is foreclosed from compensation or medical care because the damage 
does not manifest itself within the time limit prescribed. 

Some State laws limit the amount of medical benefits or the time period during 
which medical benefits will be paid. Such limitations do not assure that all 
types of radiation cases will be fully and adequately cared for. 

The problem of inadequate workmen’s compensation law coverage is most 
real and immediate. For example, of the 1,197 licenses currently in effect for 
industrial use of radioisotopes some 433 are in States which do not provide 
adequately in their workmen’s compensation laws for radiation injury or disease 
cases. 

The atomic energy installations owned by AEC represent an investment of 
some $7 billion in plant and equipment. Over 55 percent of this total investment 
of our public moneys in such installations is located in States which do not have 
workmen’s compensation laws which adequately provide for radiation exposure 
cases. 

It is most significant to note that in these States with inadequate coverage of 
radiation hazards under existing State laws, the AEC itself has provided that 
at its installations its operating companies should augment such inadequate 
coverage and it states that provision should be made by its operating companies 
for compensation of disabilities or deaths due to specified hazards such as radia- 
tion and toxic substances such as beryllium when they are not adequately 
covered by workmen’s compensation or occupational disease statutes. 

The AEC also provides that its operating companies should make provision 
for the reimbursement of reasonable medical expenses (to the extent that they 
are not covered by workmen’s compensation insurance or established employee 
welfare plans) incurred by injured employees as a result of disability due to 
radiation or exposure to certain toxic substances. 

Various of our atomic metal trades councils which have collective bargaining 
agreements with the operating companies at AEC installations where State 
workmen’s compensation laws are inadequate, have made this important mat- 
ter a subject of their collective bargaining. Occupational disability pay clauses 
which supplement inadequate State workmen’s compensation laws are found 
in many of these agreements. 

While the AEC thus assures a minimum measure of radiation hazard com- 
pensation protection to the employees of its operating companies at its own 
installations, no such requirement is made on the hundreds of industrial licensees 
operating in States with inadequate compensation laws. 

Well over one-third of the current licenses held by industrial organizations 
allow for the use of radioisotopes in States and Territories which do not provide 
adequate protection for workers suffering radiation damage. Of the more than 
600 new industrial licenses issued during the first 11 months of 1957, almost one- 
third were issued to industrial concerns operating in States and Territories 
with workmen’s compensation laws which fail to provide equitable coverage 
and protection for radiation cases. 

The metal trades department insists that the Federal Government through 
the AEC has a solemn obligation not to allow any radioactive materials to 
enter a State for use under AEC license until it is satisfied that AEC radiation 
health and safety regulations and all applicable State requirements will be 
fully complied with and that all workers in such establishments are protected by 
adequate workmen’s compensation laws which give full coverage to radiation 
disease and injury cases. 

If a State workmen’s compensation law is defective in one or more ways 
in its application to radiation cases, then we believe it is incumbent upon the 
AEC, until such time as the workmen’s compensation law adequately provides in 
all respects for these cases, to require the employer as a condition of obtaining or 
retaining his license, to augment and supplement the inadequate protections 
under the workmen’s compensation law so as to bring to the workers involved 
a full measure of coverage of all radiation injury and disease cases. 
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Another problem which must be met in practically every State is the develop- 
ment of second injury funds which will be applicable to radiation cases. At 
the present time, most State workmen’s compensation laws do make provi- 
sion for a second injury fund, but these provisions usually are limited directly 
to the actual loss of an arm or a leg or an eye and do not cover occupational 
diseases or injuries such as may result from excessive radiation exposure. 

The problem of apportioning the liability for costs of caring for a radiation 
disease case resulting from a series of exposures with different employers should 
receive the prompt and careful study of government, industry and labor with 
a view to developing an equitable division of cost and at the same time assuring 
the involved worker of full medical and compensation protection. Second in- 
jury fund laws must be revised so as to insure full coverage of radiation injury 
and disease cases. 

Despite the most careful inspection, and a highly developed set of health 
and safety regulations, we know that with the rapid spread of nuclear materials 
into private industry an evergrowing number of workers will be subject to 
radiation exposure in varying amounts. 

The nature of radiation, coupled with the mobility of our work force, make 
it imperative that the licensing agency—the AEC— insist on the maintenance of 
an individual, lifetime record for each worker subject to exposure from the use 
of licensed nuclear materials. Such a permanent record card should detail 
the dates and amounts of radiation dose received and the name, location and 
AEC license number of the employer. It should supply the worker with the in- 
formation to which he is entitled so that he can guard against additional 
exposures which might bring him above the allowable tolerance. Listing of 
exposures to radiation from industrial and medical X-ray, etc., should also be 
provided for. 

In addition to radiation injury from AEC licensed sources, there are other 
sources which are beyond the control of the AEC. These include the X-ray, 
fluoroscope and radium, all of which are used both for industrial and medical 
purposes. 

There has been a rapid growth in the industrial use of X-ray and related 
equipment for inspection purposes. It is widely used in detecting flaws and 
imperfections in castings and welds. 

The use of X-ray, fluoroscope and related equipment is presently subject only 
to such regulation as a State may have established over its use. In all too 
many instances there is little if any real effort made to use effective shielding, 
to adequately train operators and others who must work in proximity to the 
equipment in the fundamentals of radiation safety. There is also little if any 
effort made to accurately monitor, detect and record the amount of the ex- 
posures suffered by the operators and other workers involved. 

The AEC has no authority to exercise any control over the use by industry 
or the medical profession of such X-ray, fluoroscope or other unlicensed source 
of radiation. It is possible, therefore, for a worker to receive injurious over- 
exposure through a combination of industrial non-AEC licensed X-ray, medical 
fluoroscopic examination and exposure (within allowable ‘tolerances) from AEC 
licensed sources. 

The interrelationship of these exposures and their compound and cumulative 
effect makes it necessary that the Federal Government, through the AEC, 
should at least require that States make it mandatory that industrial and medical 
users of X-ray, fluoroscope and similar equipment keep accurate records of 
exposure doses received by industrial workers and patients from such sources 
and that the exposed individual be supplied with his exposure record for entry 
on his exposure tally card. 

Another problem which requires study and attention includes refusal to hire 
or to promote a worker because of his exposure record, and the layoff or dis- 
charge of a worker because he has received the maximum allowable radiation 
dosage and may, therefore, be cast aside in favor of a new hire who has, not 
as yet experienced any exposure. These problems may possibly involve an 
adjustment in some of our thinking with reference to unemployment compensa- 
tion. Take a worker, for example, whose skills and knowle‘ge are of the type 
used principally where radiation exposure is a possibility. Such worker should 
not be subject to any loss of income through layoff or assignment to a lower 
graded job because of the exposure incurred in the employer’s service. 

The Metal Trades Department is in hearty and full accord with the pro- 
nouncements of the December 1957 AFL-CIO Convention on atomic energy which 
called for maintaining and strengthening the program of the Federal Government 
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on radiation hazard controls and urged that such program not be weakened 
through the shifting of radiation safety responsibility to the States. It called 
for the establishment by the Congress of a National Institute of Radiological 
Health and for having the problems relating to radiation hazard reviewed by 
the most competent medical and public health bodies. 

The AFL-CIO also called on the Federal Government to enact legislation to 
provide uniform adequate workmen’s compensation for injuries resulting from 
radiation exposure. With this we are in full accord. However, pending the 
development of such comprehensive legislation, we believe it is imperative that 
the AEC through its licensing power, move without further delay to assure the 
best possible interim workmen’s compensation protection to all workers who may 
be subject to this new and unique hazard. 

It also behooves each of our Metal Trades Councils and all of our affiliated 
international unions which have collective bargaining agreements covering 
atomie plants or with industrial establishments which are. or contemplate radio- 
isotope use, to give particular attention to agreement provisions on occupational 
disability to supplement inadequate State compensation laws on radiation in- 
juries. Other items which deal with safety committees, access of medical records 
to workers involved, ete., should receive careful scrutiny to make certain that 
they will adequately serve to protect the worker in working with radioactive 


materiais. 

Representative Price. We are certainly glad to have your views, 
Mr. Brownlow. 

Representative Van Zanpr. I would like to compliment the gen- 
tleman for a fine statement. To me it reveals the time and effort spent 
in studying the conditions that exist. 

Mr. Browntow. Thank you very much. 

Representative Van Zanpt. As far as I am concerned, your rec- 
ommendations will receive a lot of consideration. 

Mr. Browntow. Thank you. 

Representative Price. I will say you were certainly well trained 
under Mr. Aspinall, Mr. Brownlow. 

Mr. Browntow. Mr. Aspinall made an excellent speaker. I was 
his floor leader for a while, and I would not like to be chased around 
as I was then. 

Mr. Biracxman. Mr. Brownlow, you mentioned at the top of page 9 
of your statement that you did not think that the inspection of radia- 
tion hazards should under any circumstances be given to State factory 
inspectors, but rather to somebody else who was trained in this field. 

Do you think it would be possible that the State personnel might 
conceivably be trained to accomplish this inspection function ? 

Mr. Browntow. By all means they could be. Whether or not that 
is a practical State administration problem I am not competent to say. 
I have had some little experience with State factory inspectors, and 
also safety inspectors employed by States. Unfortunately, sometimes 
they are not selected on the basis of ability or skill but for some other 
reasons. 

I would agree, however, that properly trained State factory inspec- 
tors would make an adequate inspector. But he has got to be respon- 
sible to someone, and in this instance, I would think AEC, who is the 
licensor. 

Mr. Briackman. This was based on the fact that if we separated 
these two functions—if we separated radiation from other types of 
safety consideration—the State personnel are probably going to go 
in their own way for certain aspects, and then you would have some- 
body else going in there for radiation. Wouldn’t this be an uneco- 
nomical and rather inefficient type of operation overall ? 













































cearetserr merry 


586 RADIATION HAZARDS 


Mr. Brown iow. The history in the coal mines has demonstrated 
that they need somebody experienced in coal mines to make adequate 
inspection of coal. I presume the same would be true here. If it were 
possible to train them in all phases of inspection, certainly it would 
make for a more economical operation. 

Mr. Biackman. There was one other question. On page 8 you 


suggested that each employee be advised of the type of exposure rec- 
ord, and so forth. 


Mr. Browntow. That is right. 

Mr. Biackman. I was going to ask the question, Do you know 
whether this is being done now or do you have any reason to believe 
it is not being done? 

Mr. Brownwow. I don’t think it is being done on a broad general 
basis. I think it may be done in a general way but nothing specific, 
where it is a compulsory thing as far as the companies are concerned 
or the employee is sufficiently satisfied that he must study so that he 
can in turn utilize the information. 

Mr. BrackMan. Mr. Swisher mentioned the same thing. 

Mr. Browniow. Mr. McGowan, who I am sure has appeared 
before this committee, advises me that the Electric Boat Co., as you 
know, are manufacturing nuclear powered submarines, do have such 
a very effective program. I know fon Lane is in the room here, and 
I presume will testify if he has not already. My experience with the 
operations down at Oak Ridge, I would think Tom has been respon- 
sible for some sort of a good program down there. 

Mr. BiackmMan. There is one other thought. You have indicated 
two Federal agencies that you think should be involved in this. One 
is the Atomic Energy Commission which is currently involved insofar 
as their law authorizes them, and also you mentioned the Public 
Health Service. Are there any other Federal agencies? In mining 
the Bureau of Mines is certainly involved to some extent. The Labor 
Department is certainly involved. Would you have any ideas as to 
how this Federal supervision might well be exercised? You have 
here at least. four agencies which are currently involved. Would this 
be cooperative or what ? 

Mr. Browntow. At the present time without anticipating, I would 
think that the power to give is the power to take away. Inasmuch as 
AEC is the agency which has the right to license, it probably should 
be the principal enforcing agency. I should not say probably. It 
should be. Then I would think that the Bureau of Standards of the 
Department of Labor, the Public Health Service, and the others most 
certainly should cooperate with AEC in further developing the 
program. 


Representative Price. How did that work in the case of the mines, 
Mr. Brownlow ? 

Mr. Browntow. I have had a little experience there also. I just 
wonder from the makeup of the mine inspector of today who is to some 
degree thorough—when I say some degree, as a matter of fact they 
should be, because many of them are trained people right from mining 
schools—that it would be rather difficult to take the old time coal-mine 
inspector and today train him to be responsible for inspection of radia- 


tion and that sort of thing. He can tell gases and that sort of thing 
in the coal mine. 
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Representative Price. I am thinking now more or less of jusidiction. 
The jurisdiction is in the Bureau of Mines, and they would fight very 
zealously to retain that jurisdiction. Their problem would be to get 
the experienced inspector who had the training necessary to do an 
additional job. They must certainly have had some experience with 
radon gases. 

Mr. Browniow. With radon gases; yes. However, with radiation 
or some of these new methods I just don’t know to what extent. I 
would agree that the Bureau of Mines should by all means join with 
AEC. I still can’t make myself believe that we should depart from 
the principal agency of enforcement being AEC, because, as I said 
before, of their right to either issue or take away the license. 

Representative Price. On pages 7 and 8 of your statement you enu- 
merate certain programs that you think would be essential to get to 
the worker himself in promoting adequate safety standards, and bring 
right to the worker a full knowledge of what is involved in the radia- 
tion hazards that he faces. You are not inferring that some of these 
things are not now being done? 

Mr. Brownvow. I don’t know that I follow you. I did not have 
the page in front of me. 

Representative Prics. This is the page where you suggest that work- 
ers should be advised, with notices prepared by the AEC—you use 
the word “should” many times. My recollection is that many of 
these things are being done at different places. 

Mr. Browniow. That is right. 

Representative Price. Is that right? 

Mr. Browntow. That is right, but not as an everyday full practice. 
It is rather a hit or miss proposition. 

Representative Price. You feel it is loosely done? 

Mr. Browniow. That is right. 

Representative Price. It is not a uniform program. It is not ade- 
quately handled ? 

Mr. Browniow. A uniform program is not being adequately han- 
dled. It is being handled in certain places but not definite at all. 

Representative Price. Do you believe that a central record system 
for radiation exposure of individual workers should be set up ? 

Mr. Browntow. I do; yes. 

Representative Pricr. Do you have any suggestions on how it should 
be administered ? 

Mr. BrowNniow. That is one of the things that bothered me consid- 
erably since this program has been in effect. My experience with it 
goes back to the old Manhattan project when we were besieged right 
after we had collective bargaining by employees—some as, a matter 
of fact, I openly charge with malingering, because they came to our 
office whenever they had anything wrong with them and said it was 
radiation exposure—it quickly became obvious that there had to be 
some system of definite reporting where there was radiation exposure 
of these employees. So consequently there has got to be in my opinion 
a system of reporting. Again I don’t know of any other agency 
except AEC which is comprehensive enough to take care of this, 

Representative Pricr. Do you think it should be central to the point 
that there should be one central location or would you use the word 
“central” meaning that each installation have a central clearing ? 
89806—59—— 88 
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Mr. Browntow. I think you have to use it in every installation 
through one central reporting agency. If I might change the lan- 
guage around a little bit and put in a common term, let us say a wan- 
dering mechanic who might work at Oak Ridge for a while and get a 
certain amount of exposure, and then decide that he wanted to go to 
work at Hanford or Denver or one of these other plants and gets there 
and he would be questioned as to where he had worked previously. 
If his exposure record was up almost to the maximum, he would be 
very likely to say he worked in some shoe factory and somewhere and 
would not expose to the company that he had worked at an AEC 
installation or that he had some previous exposure. It is the old 
story that men are rather reckless with their own well-being, as you 
know, and unless there was some system whereby some central 
ageney—and again I must say it must be AEC because I know of no 
other that can do it—they would have to have a record of the amount 
of exposure of each of the employees in these plants, 

Representative Price. Mr. Toll. 

Mr. Tout. Mr. Brownlow, on the question of regulation of the mines, 
when Mr. Harold Price was before the subcommittee, last week, we 
asked him whether he had jurisdiction to regulate in the mines and 
he said no. I am sorry we don’t have a copy of the Atomic Energy 
Act here, but I believe this interpretation is based on the fact that a 
license is only required by the act after it is removed from a place in 
nature. As the Commission interprets that, this means after it is re- 
moved from the mine. Perhaps this problem could be solved by a 
different interpretation or by an amendment to the act to provide that 
AFC should license these materials in the mine. 

Mr. Browntow. I feel very definitely if it is not covered by the act, 
or cannot be covered by an extension of ‘administrative authority, there 
should be an amendment to the act covering the employee in the mine. 

Representative Price. Thank you very much, Mr. Brownlow. 

Mr. Browntow. Thank you, gentlemen. 

Representative Price. That was an excellent statement and a fine 
presentation. 

The committee will recess now and will meet again in this room at 
10 a.m., tomorrow. The first witness will be Mr. Leo Goodman, con- 
sultant, United Auto Workers, AFL-CIO, who was to have been the 
final witness this afternoon. He will be followed by the three regu- 
larly scheduled witnesses, and added to the list of witnesses tomorrow 
morning, Charles Dunham, Chief of the AEC Biology and Medicine 
Division. 

(Thereupon at 4:35 p.m., Wednesday, March 18, 1959, a recess was 
taken until Thursday, March 19, 1959, at 10 a.m.) 
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EMPLOYEE RADIATION HAZARDS AND WORKMEN’S 
COMPENSATION 


THURSDAY, MARCH 19, 1959 


ConGRrEss OF THE UNITED STATES, 
SUBCOMMITTEE ON RESEARCH AND DEVELOPMENT 
OF THE JOINT CoMMITTEE ON ATomMiIc ENERGY, 
Washington, D.C. 

The subcommittee met at 10 a.m., pursuant to recess, in room P-63, 
the Capitol, Hon. Melvin Price, chairman of the subcommittee, 
presiding. 

Present: Representatives Price (chairman of the subcommittee), 
Durham, Holifield, Van Zandt, and Bates. 

Also present: James T. Ramey, executive director; John C. Con- 
way, assistant director; David R. Toll, staff counsel; G. Edwin Brown, 
Jr.; and Alfred C. Blackman, committee consultant, Joint Committee 
on Atomic Energy. 

Representative Price. The committee will be in order. This is the 
sixth and final session of the Subcommittee on Research and Develop- 
ment of the Joint Committee on Atomic Energy on Employee Radia- 
tion Hazards and Workmen’s Compensation. 

Our first witness this morning will be Mr. Leo Goodman, atomic 
energy adviser, for the United Auto Workers, who was originally 
scheduled to appear as the last witness yesterday. 

Mr. Goodman will be followed by several other witnesses. The 
final witness this morning will be Dr. Charles Dunham, Director of 
the Atomic Energy Commission Division of Biology and Medicine, 
who will have a statement on the AEC research program on radia- 
tion effects. 

This afternoon at 2 o’clock the subcommitee will reconvene for its 
roundtable discussion of the important points emerging from the 
hearings today. 

Mr. Goodman, would you proceed with your statement ? 


STATEMENT OF LEO GOODMAN,’ ATOMIC ENERGY ADVISER, UAW, 
SECRETARY, ATOMIC ENERGY TECHNICAL COMMITTEE, INDUS- 
TRIAL UNION DEPARTMENT, AFL-CIO 


Mr. Goopman. This committee, and particularly its chairman, is to 
be commended for bringing about these hearings on employee radia- 





1Prior te the merger of the AFL and CIO, was secretary of CIO Committee on Atomic 
Energy and Natural Resources. After merger, in December 1955. was secretary of Staff 
aor on Atomic Energy of the AFL-CIO, and since September 1956 a member of 
that committee. 

Was AFL-CIO sogegeontative to the Special Conference on Atomic Energy Hazards called 
by the International Confederation of Free Trade Unions in Geneva, June 1958; and both 
to the 1955 and 1958 U.N. Conferences on Peaceful Uses of the Atom; was a representa- 
tive of the International Confederation of Free Trade Unions. 

In addition to being adviser to the United Automobile Workers currently, is secretary 
of the atomic energy technical committee of the Industrial Union Department, AFL-CIO. 
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tion hazard. Organized labor has long felt the need for just such a 
review of the problems raised by the introduction of nuclear sciences 
to industrial life as has been discussed by various witnesses who have 
appeared here. We feel that the overwhelming weight of the testi- 
mony which has been presented here points to the need for vigorous 
Federal action— 

1. To reduce radiation exposure to an absolute minimum. 

2. ‘To establish a system of radiation control including control 
of radiation from all sources in the U.S. Public Health Service. 

3. To establish an expanded program of research on the long 
run effects of low levels of radiation. 

4. To establish a Federal system of codes and regulations 
affecting the use of this science in industry. 

5. To establish a system of public education and information 
so that the American people will know the hazard potential in 
this science and the ways and means to use the science without 
harming the human race. 

It has been clear since the enactment of the 1954 amendments that 
a review of the protection standards adopted during the war by the 
Manhattan Engineering District and te by its successor, 
the Atomic Energy Commission, must be undertaken. This hearing 
has taken such a review a long way forward. The recommendations 
which I have outlined above can by legislation complete the process 
of updating and modernizing the procedures which have grown up 
since this industry sprouted during the last war. 


“NEED TO KNOW” POLICY PROMOTES ACCIDENTS 


One residue of the growth of this industry during war is the basic 
philosophy which continues to prevail in the formulation of AEC 
rules, regulations, and procedures of operating their plants. This 
philosophy, based initially on security requirements, limited each 
worker’s knowledge in the plant to those facts which he needed to 
know to perform his task. This “need to know” philosophy which 
still prevails is outworn, outdated and must be replaced if we are to 
provide the workers in the Commission plants with sufficient know]- 
edge to protect themselves in the event of accidents or other non- 
scheduled occurrences. 

Shortly following the recent criticality accident at Y-12 in Oak 
Ridge, I had a chance to confer with 60 trade union leaders of vari- 
ous sections of the Oak Ridge operation and found that not a single 
one of these workers in the Oak Ridge plants had been given any 
training on how to avoid “critically,” or on what to do in the event 
it occurred in their presence. 

Criticality accidents have now occurred in a number of the Com- 
mission installations. It is not enough for the Commission to issue 
a report as they did regarding the most recent Los Alamos nuclear 
critical accident at the scientific laboratory on December 30, 1958, 
putting the blame on the chemical operator involved. He is dead. 
He cannot refute the claim by pointing out that the Commission has 
failed to train its staff regarding the avoidance of criticality. Over 
a year ago the United Kingdom Atomic Energy Authority produced 
a training film in this connection and required every employee to par- 
ticipate in a training program based on it. A training program based 
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upon the problem of criticality has been organized here in the United 
States. It was organized at Oak Ridge on behalf of the Commis- 
sion’s contractor by a witness who appeared at these hearings. I 
would like to read from Mr. Henry’s introduction as to the arrange- 
ments made for this course. This is a study entitled, “Studies in 
Nuclear Safety,” identified as K-1380, and then the introduction. 
Mr. Henry says, “Though originally limited to only 20 individuals, it 
was actually attended by 30 contractors and Commission personel.” 

This limitation to just a few persons of a problem of such a serious 
nature that has brought death and lifetime problems to those exposed 
to it illustrates the shortcoming of the Commission’s “need to know” 
philosophy. Mr. Henry’s course, like the British course, should have 
been given to all personnel who by any remote chance might be faced 
with the possibility of “criticality” occurring in their presence. 

Mr. Chairman, I want to drive home the fact that I am merely 
using this “criticality” experience as an illustration of the whole 
broad problem raised by the “need to know” philosophy. 

The second philosophy, the “philosophy of risk,” 1s unnecessary 
and undesirable. A number of witnesses appearing before the com- 
mittee have supported a “philosophy of risk” regarding the accept- 
ance of radiation exposure by workers engaged in using the nuclear 
sciences. This policy is wrong and highly undesirable. The very 
first witness, Mr. Lauriston Taylor, put his finger on the major con- 
sideration of the real problem when he asked in his Paris UNESCO 
speech that we “consider the cost to plant operation if a legal limita- 
tion of 5 rems per year is put upon the individual worker.” The fact 
of the matter is that there has been no testimony to this committee 
as to what the cost of nuclear safety is. The Canadian Government 
presented a figure in a paper presented to the United Nations Con- 
ference on the Peaceful Uses of the Atom in Geneva in which they 
estimated the total cost of nuclear safety at 5 percent. When the 
United States was following the recommendations of the NCRP in 
permitting the exposure rate up to 300 milliroentgens per week, I am 
advised that nuclear safety cost came to $72 per worker per year. I 
think it would be very interesting to ask the Commission to present 
the detailed figures for each of their contractors on this point, Mr. 
Chairman. 

At the same time the United Kingdom program maintained an 
actual 100-milliroentgen-per-week exposure level at a cost of approxi- 
mately $124 per worker per year. Mr. Lauriston Taylor in his Paris 
speech said that the higher safety standard “can be very costly and 
seriously retard the atomic energy industry.” 

If the above figures are accurate, Mr. Chairman, it is clear that the 
costs of nuclear safety are not a major cost in the operation of this 
industry. I challenge his conclusion and would insist in any event 
that before the trade union movement would accept a conclusion based 
on such fallacious reasoning that it ought to have the opportunity 
to present the counter arguments. In any event, the NCRP, though a 
voluntary organization with a cover of governmental status and ap- 
proval, contains representation from management of American in- 
dustry, but at no point is there an opportunity for the workers in the 
atomic energy industry to participate in the formulation of its con- 
clusions. 
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If we are dealing with costs of safety this is a collective bargaining 
matter, and we should have a right to discuss this across the bargain- 
ing table. 

Mr. Taylor’s own calculations of the radiation exposure in this 
country includes provision for 150,000 man-rems of occupational ex- 
posure, though he notes, “it is important not to be complacent about 
the seemingly low contribution to man’s total dose from occupational 
exposure.” He concludes, “It is still necessary to operate on the prin- 
ciple that no radiation taken by man unnecessarily is good for him.” 

In my opinion that quote alone of his conclusion would refute his 
own proposal of the acceptance of the philosophy of risk. 

Organized labor is convinced that this science can be put to wide 
use to help raise the standard of living of the world but we shall 
insist that it be put to use with maximum effort to prevent unnecessary 
harm to the human race. The “philosophy of risk” is not the basis 
upon which to formulate rules and regulations for such a potentially 
dangerous industry. 


ATOMIC ENERGY HAZARDS UNLIKE ANY OTHER 


Ata first National Labor Conference on Atomic Radiation Hazards, 
Walter Reuther posed the problem. He said: 


Radiation hazards are not tangible. They cannot be seen nor can they be felt. 
They are cumulative. In other words, they pile up. If you get exposed to one 
kind of an explosion—when a boiler lets go, well, 2 years later you may have 
been fully recovered, and the fact that you were exposed to one explosion does 
not have any lasting results that keep piling and building up. 


“Dr. Russell Morgan testified here that radiation damage starts 
from “zero.” No one expects that radiation exposure will be kept to 
zero but the fact is that the whole process of setting maximum — 


sible exposure limits has encouraged the careless to consider an 
amount of radiation up to the announced limit as harmless. The fal- 
lacy of that attitude was sharply pointed out when Joint Committee 
on Atomic Energy Chairman, Senator Clinton Anderson, questioned 
Mr. Taylor’s assertion that when properly monitored, it is possible for 
the worker to safely approach the limit. The limit has been a vary- 
ing figure. With increasing knowledge it has been possible for both 
the ICRP and the NCRP to reduce the figure. It has been reduced 
by ee from a maximum of 1 r per day to 1 r per week down 
to the current figure erroneously thought to be 5 r per year. Some in 
industry, though not many, I am sure, would remove the standard 
altogether. One witness called for protective measures only when 
exposure reached 250 r.. This is interesting because a recent state- 
ment by Paul S. Henshaw, biophysicist of the Division of Biology 
and Medicine at the AEC defined radiation sickness as follows: 

In the strictest sense, radiation sickness is defined as the symptom complex 
that occurs in association with X-ray or gamma-ray therapy. Following acute 
irradiation treatments of 50 r and above applied locally or on the whole body, 
various conditions of sickness have been observed within 1 to several hours. 

As identified by Ellinger, the symptoms are as follows: 

General: headaches, vertigo, debility, and abnormal sensations of 
taste or smell. 

Cardiovascular: tachycardia, .anykthemia, fall of blood pressure, 
and shortness of breath. 
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Gastrointestinal : anorexia, nausea, vomiting, diarrhea. 
Hematologic: leukopenia, thrombopenia, and increasing sedimenta- 
tion rate. 

Psychologic : increased irritability, insomnia, and fear. 

Duration of the disturbances varies from 1 to 5 days, depending 
on susceptibility of subjects and dose of radiation. (“Radiation 
Biology and Medicine,” Addison-Wesley Publishing Co., p. 317.) 


SELF-REGULATION INADEQUATE 








It is clear from the testimony presented to this committee, both at 
these hearings and at previous hearings, that the Commission policy 
which tends toward self-regulation of licenses cannot produce the 
high standard of protection needed in this hazardous industry. Initi- 
ally, the Commission policy seemed to be one of complete self-regula- 
tion. Now they have a few inspectors. The philosophy which pre- 
vailed was that anyone capable of securing a license was intelligent 
enough to comply with the regulations. Many kinds of noncom- 
pliance with the regulations are now on record. Just to mention a 
few: 

. The Zawacki case at Darby, Conn. 

2. The Kellogg case in Houston, Tex. 

3. The Hartford Electric Steel Corp. at Hartford, Conn. 
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. The Midland Western Co. at Midland, Tex. 
. Air Frame Inspection, Inc., Southgate, Calif. 

6. The Canadian Radium & Uranium Corp., Mount Kisco, N.Y. 

These are just a few. Mr. Chairman, I would like at this point to 
present to the committee for its files a list of licensed users by States 
which are distributed throughout the country to the affiliated organi- 
zations of the labor movement. 

This list is significant because it shows for the first time to the 
organized workers of this country the extensive use throughout all 
kinds of industry of radioactive source materials, materials which may 
potentially expose the workers in the plants. The list shows plants 
of all kinds of all industries in the United States, who are using ; 
radioactive isotopes. 7 

I would like to call the chairman’s attention to the two lists on the 
State of Illinois which show a rather extensive use in many com- 
munities throughout that State and in many different types of in- 
dustries. 

Representative Price. This is a very interesting list. We are glad 
to have it for the files of the committee. 

Mr. Goopman. Now what happens when these radioactive isotopes 
are not used according to intelligent rules or regulations. Let me 
discuss a few of these cases. 

The Zawacki case now pending in the State court of Hartford, 
Conn, and in the Federal court of southern New York poses the 
most serious aspect of self-regulation. The licensed contractor, Sam 
Tour & Co. of New York had a contract to do some radiography in 
the construction of a new powerplant. The contractor hung a 
capsule of cobalt 60 in the midst of a construction job. 

Every building trade worker present on the job was exposed by 
this laxness. Equally important, when Zawacki carried the capsule 
of cobalt 60 around the community with him for 314 days, he ex- 
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posed to deadly gamma rays large numbers of unknown persons. 

He has testified he went to a theater, parked his car on a theater 
parking lot. He went to a supermarket for shopping. He drove up 
and back and the men who accompanied him in the car, and he, are 
suing in court. But the large number of people who are unknowingly 
exposed are not in court. What of their fate? 

Likew ise, the Kellogg case brought about extensive exposure to 
persons in the community, persons not connected with the company 
in any way whatsoever. Their only contact was friendship with 
workers who had been exposed. In this case, the AEC contrived 
with the company to prevent a public hearing. 

When the State commissioner of health demanded the revocation of 
Kellogg’s license in Houston, Tex., the Commissioner immediately 
granted and I think the process would bear looking into, a license to 
transfer the entire operation to the more populated area of Jersey 
City, N.J. 

Mr. Chairman, I say the process would bear looking into because 
in this case the files show that they consulted with the division regard- 
ing the procedures to be a is stated in a letter on file in 
the public record—the week of Ma 

On May 15 an application was filed « om their New York office. On 
May 17—in the normal course of events the application would have 
barely reached the proper desk—the application was reviewed, the 
license was granted on the 17th and with the special notation attached 
that the license was effective as of the 17th. 

In the Hartford Electrical Steel case one worker after another was 
exposed, In my opinion this is the most callous type of case where an 
industrial firm took one worker into the plant after another, ex- 
ceeded their exposure limit and then replaced each with another 
worker. 

The company in this case ignored its obligation to advise the Com- 
mission of these overexposures and then relied upon consultation 
with the Liberty Mutual Insurance Co. for advice on its operation. 

On June 28, 1957, Midland, Tex., suddenly entered the atomic a 
through wor d that a capsule of radium and beryllium owned by th 
AEC was missing from the Western Co. A 50-hour search wea 
rewarded with the location of the capsule on a pile of junk outside 
the home of the town’s junk dealer. 

Another missing capsule in the State of Texas was one of cobalt 
60 which seems to have been indefinitely lost. Similar capsules are 
missing at various locations throughout the country, including a 
number of those that were supplied ‘to various civilian defense units 
for training in the event of nuclear war. 

Air Frame Inspection Co. at Southgate, Calif., also lost a capsule 
of cobalt 60. Here the Commission moved vigorously with com- 
mendation to suspend the license. But in this case the Commission’s 
hearing examiner intervened and ruled that the license should be con- 
tinued and it continues in effect. This company with a record of 
accidents continues to operate. 

The Canadian Radium & Uranium Co. of Mount Kisco, a firm 
which I understand eee substantial quantities of uranium to the 
Commission in its early days, remains a mystery. The Herald Tribune 


said about this case, “On the day he was supposed to appear in court, 
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the manager of the plant, Max Pavey, died of leukemia; autopsy 
showed a suspicion of radiation poisoning.” It is not clear today as 
to whatever happened in this case. 

These few cases of many which have occurred prove the imprac- 
ticibility of of permitting regulation and promotion to continue in 
the same agency. Mr. Chairman, I think if anything has been 
brought out during the course of these hearings it has been proof 
of that principle: That you cannot have the same governmental agency 
— the use of this science and then regulate itself. There must 

e a third party with the right to intervene, the right to understand, 
independent of the obligation to promote. 

We favor promotion of the nuclear sciences, but we do not believe 
it is possible to get effective enforcement of rules and regulations from 
a group which reports to the same general manager as the “pro- 
motors.” 

The Advisory Committee on Reactor Safeguards must be strength- 
ened. The cases listed above drive home the problem of community 
exposure as well as hazard to the worker on his job. The large-scale 
atomic powerplants present a new hazard never faced by man before. 
Up to 1939, a total of 1 pound of radium had been produced in the 
entire world. 

Testimony was presented to this committee that of the 1,000 per- 
sons who had been associated with this 1 pound or any part thereof, 
30 to 50 percent died from radiation exposure. At a meeting on re- 
actor information held in Oak Ridge, October 7, 1953, before the pub- 
licity boys took control, the hazard was stated in bold fact. 

It was reported: 

The real hazard resides in the possible poisoning effect of the fission prod- 
ucts, plutonium, and uranium (especially U™) either by external whole body 
radiation or by ingestion. We are dealing with the most potent poisons known 
to man. Compared with the most potent industrial poison, chlorine, they are 
3 million to 2 billion times as toxic. Even compared to the cancer formers, 
benzidine and the naphthylamines, they are 2 million to 20 million times 
as deadly. 

It was for this reason that the Reactor Location Committee, in its 
initial report said: 

Sites for the early reactors were chosen with remoteness from population cen- 
ters as one of the requirements. 


In a report entitled “Theoretical Possibilities and Consequences 
of Major Accidents in Large Nuclear Powerplants” (identified as 
WASH-740), the committee advised this committee that the reactor 
accidents were virtually impossible. Shortly after they filed this 
report, the accident which they predicted was “impossible” occurred 
in Windscale, England. 

I would like to file for the information of the committee a set of 
the four white papers issued regarding that accident. I understand, 
Mr. Chairman, that this morning’s newspapers carried the report 
from Vienna of a Soviet accident of a similar nature just a year ago 
in which 5,000 square miles of land was contaminated and 172 workers 
were seriously injured by exposure to radiation. 

I assume the committee must have some knowledge of that report. 
This morning’s newspaper account is the first that I have heard of it. 

Since the 1954 amendments changed the policy then prevailing, as 
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stated by the reactor location committee, the sponsors of atomic reac- 
tors now choose the site. The ACRS has sought to stem the tide of 
pressure on site location but since the Commission chose to ignore 
their recommendations regarding the PRDC case and has been able 
to drag out the review proceedings through its own cumbersome 
procedures, the tide is about to overwhelm this conscientious group 
of scientists. 

I believe this committee ought to investigate the full facts regard- 
ing the granting of a license to NACA at Sandusky, Ohio, as an ilus- 
tration of the kinds of pressures that are about to overwhelm the Ad- 
visory Committee on Reactor Safeguards. 

Representative Houirrecp. Mr. Chairman. 

Representative Price. Mr. Holifield. 

Representative Horirretp. Could I interrupt at this point to ask a 
question ¢ 

Representative Price. Yes. 

Representative Horirtetp. Mr. Goodman, this is a very serious 
statement you have made here, and it causes me a great deal of con- 
cern. As you know, I have been very much concer ned about the safety 
factors of these reactors. I was concerned with the location of the 
PRDC reactor, and I have consistently taken the position that it is 
much more important to have safe site locations than it is to have 
indemnity insurance. 

You may well remember my position on that issue. I think this 
committee has had a lot of confidence in the Advisory Committee on 
Reactor Safeguards. We have found them very much concerned 
with this problem, and our general opinion has been that they have 
been doing a very good job. 

From your testimony here, you indicate that they are being over- 
whelmed. You say the tide is about to overwhelm this conscientious 
group of scientists. 

Do you believe that the pressure that is being brought to bear on 
them—and I assume you mean from the people who wish to locate 
their reactors in certain cities and the Atomic Energy Commission— 
is causing them to be more lax in their evaluation of ‘these cities? 

Mr. Goopman. I believe the committee is trying its best to do an 
excellent job. If I may discuss this case for a moment to illustrate 
the problem, in the Sandusky case the application for a license did 
not come before the committee until the reactor was so far along in 
completion that it was due to be completed within a month. 

Representative Hottrretp. What type of reactor ? 

Mr. Goopman. This is a test reactor. The committee in its report 
wrote that the danger lies in the fact that this reactor is designed to 
test fuel elements to destruction. 

Representative Horirretp. Where is it located ? 

Mr. GoopMan. It is located within 3 miles of the heart of the 
population center of Sandusky, Ohio. 

Representative Horrrrerp. You mean to say that they built this 
without first getting a site permit ? 

Mr. GoopMan. Yes, sir. 

Representative Horrrrerp. This is an amazing statement. Of 
course, this is something that has to be looked into. 

I suggest we have some atomic energy people here this morning. 
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Representative Price. I wonder if there is anyone from the Com- 


st mission in the room who is familiar with this case. 

re Mr. Price, would you know anything about this? 

n STATEMENT OF HAROLD L. PRICE,’ DIRECTOR, DIVISION OF LICENS- 

1) ING AND REGULATION, ATOMIC ENERGY COMMISSION 

1. Mr. Harorp Price. Yes, sir; Mr, Chairman. The Advisory Com- 

‘ mittee on Reactor Safeguards reviewed that project on a number of 

i- occasions. I, of course, don’t remember the dates. I don’t remember 
the text of what they wrote on it, but it is published in the public 
record. This case under the law went to a hearing before a hearing 
examiner. 

. I would be glad to get for the record the complete chronology on 
the case. (See p. 701.) 

Representative Pricr. I suggest you get the details for the com- 
- mittee, for the record, on the circumstances relating to this incident. 
a. Mr. Goopman. Mr. Chairman, I would appreciate the opportunity 
ty after reviewing the Commission’s report of filing my own report on 
v4 this case. (See Mr. Goodman’s subsequent testimony.) _ 

Sn Representative Price. I stated earlier in these hearings that any 
+ witness who appears may submit supplemental statements if they so 
care and you can address a supplemental statement if you care to other 
ite testimony that has been given during the course of the hearing. 
bie That is a unanimous consent request that was made early in the 
ed hearings and every witness has that right during these proceedings. 
‘a Representative Van Zanpr. Mr. Chairman, the statement is made 
here that proper safety considerations are not applied by the Atomic 
a Energy Commission. Since we have representatives of the AEC here, 
an they should develop an answer to this statement immediately. _ 

Frankly, I do not want this statement to go out to the American 
on people. There is enough confusion already. if 
rm Representative Price. Would you be able to do that, Mr. Price? 1. 
Mr. Harotp Price. Yes, sir. Let me say that this case was thor- 

oughly reviewed by the Reactor Safeguards Committee. The Reactor 
a Safeguards Committee was satisfied with it. It went to a public hear- 
“ ing as the law requires. All the information is on the public record. 
lid I think the Joint Committee has actually been furnished all the in- 
a formation. I would certainly get it again. I don’t know what I can 
do except to assure you that the whole case was reviewed—the Safe- 
guards Committee reviewed the whole thing—what they said about 
ite it ison the record. They are satisfied with the case. _ 
fi Representative Price. Do you know of any suggestion of alterna- 
tive sites? 

Mr. Harotp Price. The problem of alternative sites is always dis- 
he cussed when a site question comes up. It hardly ever fails to be 
" discussed. The question of whether an alternative site would have 
his been better was discussed. Asa matter of fact, as I recall, the record 


of the hearing shows that a number of sites were considered and shows 
the reasons why this particular site was chosen. 


Of 


2 See p. 273. 
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Representative Price. I also understood, Mr. Goodman, one of the 
points of your statement was the time element involved, when the 
reactor safeguards committee was called into the picture. 

Mr.Goopman. That is correct. 

Representative Price. Have you any statement to make on that, 
Mr. Price? 

Mr. Harotp Price. The case was already pending when the ad- 
visory committee was made statutory. The old committee looked at 
it, and they reviewed it again after the committee was made statutory. 

Representative Price. Will you get for the record a detailed re- 
port on the matter so we can have it in the record? (See p. 704.) 

Mr. Harorp Price. Yes, sir. 

Representative Pricr. Do you think you can produce that later in 
the day / 

Mr. Harotp Price. I believe so. It is a voluminous record. 

Representative Price. Just a summary of the record to answer the 
question that has been raised at the meeting this morning. 

Mr. Harowp Price. Yes, sir. 

Representative Houirietp. I would like to ask Mr. Price if the 
building of the reactor preceded the approval of the selection of the 
site, or if the site selection was discussed before the construction of 
the reactor. I think this is important. If it be true that they pro- 
ceeded to build a reactor without first having a site approval, and 
we know that this has happened in the past, then this seems to me as 
the wrong procedure. 

Certainly this is not done in England and other places like that. 
The site selection is the first thing. We have had this trouble at 
Piqua. Here the AEC has negotiated for 214 or 3 years with the 
Piqua people on a particular site and then finally they came to the 
conclusion that the site is no good after all this negotiation has 
occurred. 

I have had this matter up before with the Commission on the selec- 
tion of a site first to precede the location of any reactor. I think this 
is just basically the right way to proceed. If we find out that in the 
case of a reactor which is handling this toxic material, the people are 
allowed to go ahead and build these reactors and then get approval 
on the site when the case is prejudiced by the investment of large 
sums of money and so forth, I am going to be very much disappointed. 

Mr. Harold Price. Sir, we are doing everything we can to get 
at the site problem at the very beginning, both my ‘division and the 
reactor safeguards committee. 

In the early days of this program that did not happen and the 
reason was that there is nothing in the law that says a man can’t 
start digging before he applies for a license and we can’t prevent 
him. 

T am sure that the NAGA, when they got around to their site, made 
a lot of moves toward building that reactor before we had finished 
reviewing it. There is nothing we can do to prevent that. As soon 
as they brought the case in, we worked on it. 

Representative Pricr. Does the Commission have any regulation 
or any procedure that requires the consideration of alternate sites? 

Mr. Harold Price. No, sir; we do not require the consideration of 
alternate sites, but we do require when they come in that they show us 
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whether they have looked at other sites and why they picked the par- 
ticular site they did. 

Representative Price. Don’t you think if you had such a regula- 
tion you might discourage anyone from starting to build before “they 
get a license ? 

Mr. Harold Price. Yes, sir. I think there are some other proced- 
ural improvements we can make in the regulations. We are getting 
some experience in this business. Fortunately we have not had too 
many cases while we are getting this procedural experience. 

Representative Van ZANDT. Mr. Price, if we were to broaden the 

regulations, would it require ¢ additional law? 

‘Mr. Harold Price. Sir, I am not sure it would require additions to 
the law for us to require a showing of alternate sites before they start 
constructing. I ought not to express this legal opinion off the cuff 
because I am not sure that we can prevent a private company from 
running the risk of picking a bad site and running the risk of start- 

ing to dig before they come in with an application. 

Mr. Ramey. Doesn't the law say before a person can start construct- 
ing he has to have a permit ? 

Mr. Harold Price. No. 

Mr. Ramey. Don’t your regulations? 

Mr. Harold Price. No. The law says he applies for a license and 
the thing that we initially issue is a construction permit, but it doesn’t 
say that he can’t start constructing before he gets it. 

Mr. Ramey. You can’t interpret that law to say that he can’t start 
construction ? 

Mr. Harold Price. I didn’t say that. I believe that probably we 
could, by regulation, prohibit him. from starting construction before 
he gets a permit. The law doesn’t require that, and we have not 
required it. I think it is possible that we could; yes, sir. 

Representative Ho.trietp. Even if it is allowed by law, I don’t 
like this idea of issuing a construction permit and allowing an 

roup to hypothecate their financial position in some way or jeo Seid. 
ize their financial a by digging a big hole in the aeuae and 
a a big building and then they came in for the operating 

icense 

This is the same thing we went through in the PRDC. I would 
say that the AEC should look at their regulations if they are al- 
lowing construction permits, because by the very act allowing a con- 
struction permit on a particular site you approve to a certain extent 
the location and the purchase of the ground and the expenditure of 
construction money and then later on when they build a reactor 
there and they come in for a license you are in a bad position to say 
no because you have already given these preliminary construction 

ermits. 

; Mr. Harotp Price. Mr. Holifield, it really is not that bad. Sure 
there have been a few cases where the company had pretty well set- 
tled on a site before they came in with their application for a con- 
struction permit. It is not a case of waiting for the operating license. 
They have all had to get a construction permit first. 

They have all come in with the application for the construction 
permit early in the project. 
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Representative Horirretp. You don’t follow me. The point is that 
they come in and get a construction permit before your Advisory 
Committee on Reactor Safeguards have approved it as an operating 
site. 

Mr. Harotp Price. No. They come in and get a construction permit 
after the Advisory Committee has said it is all right to let them go 
ahead at that site. 

Representative Hortrretp. Mr. Goodman says they didn’t do it in 
the ec: -~ of the Sandusky group. 

Mr. Goopman. They are holding a hearing on April 9 regarding 
the Yankee reactor though the reactor has been under construction 
for 2 years. 

Mr. Harotp Price. Mr. Holifield, we have not issued a construction 
permit in any case until after we have gotten the advice of the Ad- 
visory Committee on Reactor Safeguards. 

Representative Hotrr1ep. Do you include the PRDC in that? 

Mr. Harorp Price. I include the PRDC. 

Mr. Ramey. But they advised against it ? 

Mr. Harotp Price. It is debatable as to whether they advised 
against it. I would not like to get into a debate on the merits of 
these cases because they are all pending i in hearing proceedings. The 
fact is we have not gone to a hearing on a construction permit in any 
case until after the advice of the Advisory Committee on Reactor 
Safeguards had been obtained and was ready to be put in the public 
record. 

Representative Price. What was the advice of the Reactor Safe- 
guard Committee on the Sandusky site? 

Mr. Harotp Price. That I want to get. I am sure they cleared it. 
I want to get a copy of it so you can have it in the record. 

Representative Van Zanot. Mr. Price, are you familiar with the 
preliminary effort of the NACA in regard to the selection of a site 
for this reactor ? 

Mr. Haroxp Price. Just generally. I know they considered about 
8 or 10 different sites for their own purposes, some of which related to 

safety and some of which related to their ability to make the best 
use of their people and their other facilities. 

They picked this site. All of this is in the record of the hearing. 

Representative Van Zanpr. Isn’t it true the site selected is an old 
Army ordnance site ? 

Mr. Haron Price. That is right. 

Representative Van Zanpr. Isn’t it true also that for years explo- 
sives have been manufactured and reworked on this Sandusky site? 

Mr. Harorp Price. I don’t know but I would assume so. 

Representative Van Zanpr. Having visited the site in my capacity 
as a member of the Armed,Services Committee, I would say the 
danger has been there for years. In addition, I well remember this 
reactor project because an area in my congressional district was one 
of the bidders. I, too, recall NACA advising Members of Congress 
concerned as to why the Sandusky site was selected. 

Representative Hoxirretp. My question, of course, Mr. Goodman, 
is not directed at the integrity of your testimony. I recognize you are 
a man of integrity and you would not make a statement like this be- 
fore the committee unless you believe that it was true. 
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I think under the circumstances it is up to you to come up with 
some additional information on this particular subject because it is 
very alarming to me that such a thing like this could happen. 

Mr. Goopman. Mr. Holifield, I would merely say following this 
extensive discussion, that the ACRS went to the extreme limit of 
stating the danger of pressure to control the future decisions regard- 
ing the operation of this reactor in the very report they’ made in 
which they pointed out the danger of this site. 

I would revert, if I may, to the point that started this whole ex- 
change: That the ACRS needs to be strengthened, needs to be made 
independent of the Commission, needs to be in position to have their 
own funds and not need housekeeping or bookkeeping or technical 
assistance from the Commission. 

Because again you cannot have regulation and promotion in the 
same agency. ‘This case is an excellent one on which to base this 
policy. 

In my prepared statement, I called for a full investigation of this 
case. I believe the facts will stand up. I am surprised to hear it 
stated here that when as eminent a group of scientists as are now 
members of this committee point out that the testing of fuel ele- 
ments to destruction presents a hazard to the population of Sandusky, 
Ohio, no matter what the previous use, that this should be considered 
a desirable location. 

Representative Horirtexp. I certainly say this. The hazard that is 
involved in a nuclear incident, as we choose to call it, is of much 
greater magnitude than the hazard involved in the testing of ordnance 
of different kinds. 

Even though this may have been, as my colleague said, used as an 
ordnance testing area, I could not conceive of putting a potential 
nuclear incident in the same category as ordnance testing. 

Representative Price. We will get the full facts of ‘this particular 
matter. 

Representative Van Zanpr. Mr. Chairman, if I may ask a question, 
would you tag the Shippingport reactor in the same category from the 


— of being dangerous to the nearby population as you do 
Sandusky ? 


Mr. Goopman. No, sir. 

Representative Van Zanor. Is it not true the Shippingport reactor 
is directly across the river from a greater number of people than those 
making up the population of Sandusky ? 

Mr. Goopatan. No, I don’t believe that is so. 

Representative Van Zanpr. You should visit the site and check the 
population on the other side of the river. 

Mr. Goopman. I have been there, sir. 

Representative Pricr. We will get at the full facts on this matter. 
The staff will investigate the matter, and we will get a full report from 
the Commission and other sources that are interested, and then we 
will have the facts. 

Mr. Goopman. May I make one comment? The Shippingport re- 
actor has been tested through a whole series of generations of design 
and construction, and it is known and approved by all of the best 
scientists as one of the safest we know. But that does not change the 


judgment of the Advisory Committee on Reactor Safeguards regard- 
ing other types. 
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Representative Price. Will you proceed with your statement ? 

Mr. Goopman. I have distributed to the members of the committee 
the list of licensed users of radioactive isotopes, which shows the 
spread of radioactive isotopes throughout industry generally. This is 
the reason the Industrial Union Department with 7.5 million members 
is concerned. We are finding radioactive isotopes in all of the plants 
of our affiliates. Yet we find that by amendment of its regulations, the 
Commission has adopted a policy of issuing increasingly more and 
more general licenses for users of radioactive isotopes. Under a gen- 
eral license, there is no public record such as we have been able to 
secure from the Commission files of where the isotopes are being used 
or what plants they are located in. Under the previous system re- 
quiring direct licensing, it was possible for the community leaders and 
the workers in the plant to know that they had radioactive isotopes 
in their vicinity. 

Representative Price. Mr. Goodman, what was the source of your 
information for the compilation of that book ? 

Mr. Goopman. This came from the public document room of the 
Atomic Energy Commission, which keeps a record of those licenses 
issued for public inspection. Now, through this technique of “general 
licenses” they do not keep this kind of listing, because hundreds of 
users throughout the country are able to get covered under a general 
license and therefore do not show either in the records of the Com- 
mission nor, as I have found after consultation with many State 
officials, register within the several States and local communities. 
This raises the kind of problem you had in the Sawacki case, where a 
contractor, Sam Tour of New York City, with permission to use a 
radioactive isotope—and this was a licensed case—went up to Darby, 
Conn. The community of Darby, Conn., did not know of the existence 
of the radioactive isotope in that community. I believe that the policy 
of general licenses is dangerous and the danger of failing to notify 
local officials is best illustrated by the chaos which occurred during 
the fires that have occurred in plants containing radioactive materials. 

Representative DurHAam. Does your application apply to hospitals 
throughout the country as well, in the use of radioisotopes? 

Mr. GoopMan. I am not familiar. I am primarily interested in the 
industrial use. I am not familiar with the procedures regarding 
medical licenses. 

Representative Durnam. It is practically the same thing. They 
are supplied to use them and they use them. 

Mr. Goopman. I would assume so. 

Representative DurHam. But they are expensive to use, as you 
know. 

Mr. Goopman. Workers in the hospitals are equally concerned and 
anxious to know of their use in the hospital as “sll, I suppose, as 
industrial workers. 

Representative Price. Mr. Goodman, I understand that the AEC 
sends out a list of all licenses every 3 months to the States in which 
the licenses are issued. 

Mr. Goopman. Not general licenses. This is the point. When a 
general license is issued, hundreds of firms are able to come under 
that general license, and there is no classification as to where the 
isotope is or how it is being used, because it is covered by a broad 
generality of a general license. 
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Representative Prick. We will have to get a clarification of this 
point. I have been under the impression that a list has been sent out 
every 5 months. 

Mr. GoopMan. I think you will find that there has been this change 
I am describing. 

mentee Horirretp. Where a specific license is issued, it 
usually designates the factory the material is to be used in. But in a 
general license they can take this material out of that factory and go 
anywhere they want to? 


Mr. GoopMan. By subcontract or allocate it to some other com- 
panies for their use. 

Representative Price. We will get a clarification from the Com- 
mission on what their practice is in this regard. 

(The information referred to follows :) 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., April 13, 1959. 
Mr. JAMES T. RAMEY, 
Evrecutive Director, 
Jvint Committee on Atomic Energy, 
Congress of the United States. 

Dear Mr. Ramey: During the March 19 session of the hearings held by the 
Joint Committee’s Subcommittee on Research and Development, Representative 
Price indicated a need for clarification of the Commission’s policy regarding 
notification to the States of byproduct material licenses issued. 

Several years ago the Commission arranged to send copies of all licenses for 
the use of byproduct materials within each State to a department of the State 
government designated by the Governor. In the majority of cases, the Gov- 
ernors designated the Department of Health. The purpose of sending this 
information was to provide the States with information on the use of byproduct 
materials within their jurisdictions and to provide a source of information 
which could be furnished to other interested departments or subdivisions within 
the State. This information was formerly supplied on a monthly basis but 
since November 1958, it has been supplied on a daily basis as requested by 
representatives of a few States. 

It has been administratively impractical for the Commission to furnish detailed 
license information to all echelons of State and local governments. We have 
recommended to local authorities, such as fire departments, who ask for this 
type of information, that they obtain it from the State organization designated 
by their Governor. 

The Commission’s regulations provided general licenses for persons to obtain 
and use certain spec'fi‘d small quantities which have been determined to be 
usable by any person without hazard and for certain specified items containing 
byproduct materials which, by their small quantities or by their design, can be 
used without hazard. The nature of these general'y licensed materials is such 
that the Commission does not require the general licensee to be identified and, 
therefore, we cannot include these in the information furnished to the State 
governments. 

Another type of general license has recently been provided for devices con- 
taining larver quantities of activity but which under the conditions of mannu- 
facturing and labeling can be safely used in commercial and industrial operations 
by persons without special training in radiation. The distributors of these 
generally licensed devices must obtain specific licenses and must report transfers 
of this equipment to the Commission and we will inform the States of names of 
the transferees. 

Sincerely yours, 
A. R. Luepecke, General Manager. 

Mr. GoopMan. Relating to the community problems here that are 
raised, I point out that there is a necessi' v for community informa- 

tion because at the Sy/vania Products case at Bayside, Queens, N.Y., 
it was estimated that 30 agencies converged at. the plant and a coor- 
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dinating committee of Government agencies had to be established 
during the fire. It is clear that a method for handling such emer- 
gencies can be worked out in advance. Many firemen have been 
trained since. The New York City Fire Department especially is to 
be commended for having trained over 10,000 of its staff in problems 
of radiation. But the tragedy of the present AEC policy which 
advises most fire departments to phone them and stand by during a 
fire in a plant containing radioactivity cannot be permitted to prevail. 

I would like to ask Mr. English. Mr. English is connected with 
a firemen’s association and has had experience in this regard. I 
wonder if you would be kind enough to tell the committee what the 
advice has been. 

Representative Price. Would you come around and identify your- 
self for the reporter? Mr. Goodman, while he is coming around, 
what do you mean by the AEC advises the fire department to phone 
them ? 

Mr. Goopman. This is precisely what I am asking Mr. English to 
describe. 

(AEC comments on the above testimony of Mr. Goodman follow :) 


U.S. Atomic ENERGY COMMISSION, 
Washington, D.C., April 1, 1959. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, Joint Committee on 
Atomic Energy, Congress of the United States. 


DeaR Mr. Price: During testimony before the Joint Committee on Atomic 
Energy on March 19, 1959, Mr. Leo Goodman, Atomic Energy Adviser, UAW, 
AFL-CIO, made the following statement: “But the tragedy of present AEC 
policy which advises most fire departments to phone them and stand by during 
a fire in a plant containing radioactivity cannot be permitted to prevail.” (P. 796 
of stenographiec transcript.) While it is true that the courses conducted by the 
Atomic Energy Commission, Safety and Fire Protection Branch, for municipal 
fire departments necessarily suggest modification of certain phases of firefighting 
operations commonly followed at ordinary fire situations, the statement of Mr. 
Goodman is not valid. It is easily seen that such a procedure, if followed by fire- 
fighters, might result in large losses, possibly even of conflagration size. 

I might mention that at its 1957 annual meeting, the International Associa- 
tion of Fire Chiefs formally commended the Commission for its fire department 
training program. The details of this program were provided in material sub- 
mitted as part of the testimony of Mr. Oscar Smith, Director, Office of Indus- 
trial Relations. 

Prefire planning is strongly stressed for all fire situations in which radioac- 
tive materials are involved. During these courses, it is pointed out as impera- 
tive that fire departments have a prior knowledge of the layout of the building, 
the types of radioactive materials present and their location, whether they rep- 
resent an external or internal radiation hazard, the radiation level of the source 
or sources unshielded, whether a potential contamination problem exists, and 
the names, telephone numbers and addresses of responsible plant officials quali- 
fied to advise and guide the firefighters in event of an-emergency. The students 
are further instructed that other normal postfire procedures usually carried out 
immediately after the fire, such as arson investigation, and the general cleanup 
and removal of materials from the fire area by firefighters, should not be carried 
out indiscriminately until the area is checked and approval given by the respon- 
sible qualified personnel called in for this purpose. 

In acdition, the courses provide the firefighter with detailed instructions in 
protecting himself by using time and distance, wearing proper masks, and pre- 
venting unnecessary contamination by firefighting operations. The students are 
instructed in the nature of the criticality problem where fissionable materials 
are handled, and its relationship to the fire problem. 
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In summation, in all cases the fire departments are instructed to notify imme- 
diately the appropriate qualified advisory personnel and to commence firefighting 
operations, using their prefire plans and basic knowledge gained from the courses 
until arrival of such advisory personnel. 

Sincerely yours, 
A. R. LuEDECKE, General Manager. 


STATEMENT OF LEONARD ENGLISH,’ PRESIDENT, CLEVELAND 
FIREFIGHTERS ASSOCIATION, AND REPRESENTING FIRE- 
FIGHTERS INTERNATIONAL 


Mr. Encuisu. My name is Leonard English, president of the Cleve- 
land Firefighters Association, and also representing the Firefighters 
International at these hearings. It was not my intention to testify. 
I came more or less to learn and try to find out what a local fire de- 
partment can do to help a community. 

Representative Price. This matter has been mentioned earlier in 
the hearings, and I would like to have clarification of what the situa- 
tion actually is. 

Mr. Enautsn. In the city of Cleveland, we have a large industrial 
community. About 2 years ago the firefighters took upon ourselves 
to make a study of this particular hazard in the city of Cleveland. 
We were quite amazed to find out that the problem was as large and 
widespread as it is. At that time we contacted the members of our 
local council and made them aware of the fact that we had a problem 
in our town and something should be done about it. We tried to 
educate ourselves, and at the start we found there was a lot of resist- 
ance on the part of industry to give us information which we felt was 
necessary, in order to do an intelligent job of community protection. 
A lot of people in the industry felt we were trying to stick our nose 
in their business and checking on something we had no business 
checking into. We found a lot of resentment. The resentment was 
due to the fact, originally, that some people were doing secretive work 
or research work that they did not want anybody to know about. 

We finally convinced them that was none of our business. We did 
not care what they were doing with the materials. We felt it was 
necessary to find out what the materials were, what we could do to 
try to protect the town. We then contacted the members of the AEC 
and they sent an inspector to talk to us and he sat down with our 
committee, and after we talked to the members of AEC, a lot of doors 
were opened to us that were not opened originally. 


1Chairman of the joint police and firefighters pay-raise committee, secretary of the 
fire department pension fund, and an officer in the Anchor Club, composed of police and 
firefighters in the Knights of Columbus. He is also one of three fire department officials 
representing the fire department in the Blue Coat Organization. The other members are 
industrialists and friends of the police and firefighters. The sole purpose of the group is 
to aid families of these public servants who are killed in the line of duty. The “Angel 
Award” as originated by Mr. English. Each year a bronze angel is presented to the 
person in the community who has given the greatest assistance to the fire department during 
the year. The presentation is made at a buffet dinner served in a firestation and which 
many celebrities attend. President of local 93 since 1956 and under his direction its 
membership has increased about 20 percent. Appointed to the Cleveland Fire Department 
on Feb. 11, 1943, and is now a lieutenant assigned to the bureau of photography. During 
World War II, he served 3 years in the Air Force in the Ordnance Experimental Division. 
Also, he is married and the father of six children. Has established intense interest in 
firefighting and fire prevention in his city and State and has proven record of accomplish- 
ment in the promotion of the study of radioactivity. Member of the AFL-CIO Staff 
Subcommittee on Atomic Energy and Resource Development. 
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We have done, I hope, an intelligent job in the city of Cleveland to 
try to plan community protection as mentioned before. ‘To more or 
less point up what I am talking about in community planning, in the 
event that the community had been aware of the situation such as this 
reactor, they are talking about in Sandusky, the local building de- 
partment could refuse to issue a building permit unless things had 
been cleared all the way through. That is one example. 

We have formed a committee in the city of Cleveland consisting 
probably of some of the top scientific minds in the town. Mr. Keith 
Glennan is a member of our committee. We have representatives 
from the police department, the teachers union, the scientists of the 
town, members of the city council. We are sitting down to try to 
work out an intelligent method of protecting our town. 

We are going ahead slowly. We did not want to create community 
panic or concern on the problem until we are ready to move. Frankly, 
we have held up waiting to find out what I could learn at these hear- 
ings as to what we could do on community planning. The members 
of the council are now going to have a meeting with the people in the 
trucking industry and the warehousing industry in possibly 2 weeks. 
I mentioned that to one of the members of the AEC this morning when 
we first came in, I thought it would be interesting for them to sit 
down and observe the hearings. That is one phase in which there is a 
lot of work to be done. 

I could stand corrected on this. We feel that in transient storage of 
material such as this, any number of trucking companies could leave 
material such as this in ‘a warehouse in the middle of a large town. 
The packages are stored miscellaneously. There is no set place to put 
these materials. Invariably it happens that it is usually 2 or 3 o’clock 
in the morning when you have a warehouse fire. I don’t know why, 
but that is the ° way it happens. In order to put out a fire, it is best to 
remove most of the materials that are burning so the fellows can put 
the fire out. It is possible, and it is easily seen where we could take a 
lot of these materials and put them outside and throw them in a pile 
in order to put the fire out. In most cases the labels on these materials 
are cardboard or paint. In the case of a fire at 2 or 3 o’clock in the 
morning, the lights are gone, and you cannot see these things. The 
chances are good with the smoke and flames the markings would be 
burned off. 

We feel it is reasonable on our part to expect these people in the 
warehousing industry and trucking industry to put these materials in 
a certain place to alow our members of the fire department to know 
where this room would be and to work out some sort of liaison pro- 
gram with the warehousing industry to do an intelligent job of com- 
munity planning and protect ion. 

We also feel it would be no imposition on the part of the users to 

register with the local fire department. I am sure the local health 
department would be concerned. We feel that local registration is 
possible. We also feel that local planning—and I suggested to this 
gentleman from AEC this morning—on the part of the AEC would 
certainly help. 

It was mentioned before that licenses were sent out every 3 months. 
Some of the men who testified earlier in these hearings ieiahawnel the 
fact that there was not cooperation on a State level in many cases. 
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A lot of States have a State coordinator and the information can be 
sifted through the State coordinator. In many of our States you do 
not have a coordinator or agency in which you can sift this informa- 
tion down to a local level. Quite frankly, the first list of licenses we 
received in the city of Cleveland was from the AEC. We had to come 
down here to the AEC at our own expense in order to try to find out 
who in the city of Cleveland had radiological material. I think it 
was the activity of the Cleveland Fire Department that got the State 
of Ohio going on this thing. Possibly once after they “had a State 
coor dinator, a list of licenses was given to the Cleveland Fire Depart- 
ment. 

This 3-month list of licenses does not get to us. As I said before, in 
order to plan intelligently to protect the town there should be some 
way in which the local community, the people charged with public 

safety, should know who the licensees are. Quite fr ankly, I was look- 
ing for ideas on that, in these hearings, and I have heard nothing on 
community planning. I will say there is a member of the municipal 
association who stopped in Cleveland 2 weeks ago and they are making 
a survey sponsored by the AEC to find out what the local problems are 
in this new field. There are many and they are diversified. 

Another problem I can think of offhand i is the miscellaneous ship- 
ping of some materials in trucks going through a large community. 
The materials no doubt are marked on the back end of a truck. In 
the case of a truck fire or accident, it attracts a lot of people. And 
it attracts schoolchildren. Once again in case of fire these materials 
would be dragged out of the truck and thrown on the street. We feel 
it would be no imposition on the trucking industry to have some sort 
of sign on the truck so that the fire department knows that there 
is a particular problem there, and the area should be isolated. It 
has been suggested by people from the AEC who came to Cleve- 
land to train us, in case of a military aircraft accident in the area 
of the city of Cleveland we should isolate the area and not remove 
the people who are in the accident until somebody from the AEC 
or some qualified person comes along and lets us know whether the 
plane had radioactive materials. We are to treat all military aircraft 
accidents as though there were radiological materials on them until 
we find out otherwise, I believe these are the things that Mr. Good- 
man is talking about. I think it is a field that must be gone into. 

On the local Cleveland level, and we in Cleveland had a propensity 
for such accidents, we had a fire in a school and as a result the lives 
of 200 schoolchildren were taken, and it was decided to open the 
school doors outward. We had a liquid gas fire, and changes in the 
liquid gas storage have been made. We do not want to see such a 
thing happen in the new field. 

There is a lot of good to come to mankind from the use of radio- 
logical materials. I am sure all of us will agree that there are 
thousands and thousands of people doing rese: wreh_ work trying to 
find civilian applications for this industry. We do have radiological 
material in industry. We do have industrial fires. We want to try 
to find out at the local community level what can be done to protect 
the people of the town so that panic does not occur and people 
say, “Out with these materials.” In the first council meeting we had 
on this problem, there were two extreme reactions. One member said, 
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“Out with it; ban the use of these things in the city of Cleveland.” I 
think that word got out to AEC and I said “No.” We had an extreme 
point of view from one industrial group which said, “This is no 
problem atall. Why worry? There are laws that cover these things.” 
There are laws that cover traffic accidents and yet every holiday we 
have 300 or 400 Americans killed. We want to do something on 
an intelligent basis. 

The firefighters of our town are charged with public safety. We are 
going to kee ‘p investigating until we find out what the answers are 
and what we can do to do an intelligent job of protecting the people 
we are charged to protect. As I said before, I did not plan to testify, 
and I am sorry I did not have a prepared statement. This is my 
first experience at such a thing. 

Representative Price. You don’t need a prepared statement. You 
have done a fine job. 

Representative Horirretp. I want to compliment the witness on 
what he has said and the manner in which he has made this com- 
pletely unexpected statement to the committee. I want to particularly 
compliment you for the civic foresight which you are exercising in 
this field. I daresay there are very few cities in the Nation that are 
really aware of this problem as you are. 

Mr. Enautsu. I think there is an awareness on the part of the fire- 
fighters and I am here as a representative of the Firefighters 
International to suggest an attack on this problem to do an intel- 
ligent job of safety throughout the country. If the legislators of 
the town are not going to initiate the program, then the firefighters, 
who are charged with the public safety, can initiate the action. We 
would like some planning and some suggestions and some sort of muni- 
cipal code, possibly from the people ‘of the AEC. We do not want 
to curb this in any way, but we do want to be able to do a job. 

Representative ‘Price. I want to commend the fire department of 
the city of Cleveland, and commend you personally for the very 
visionary thought you have given in this field. The committee will 

request the Atomic’ E nergy Commission to supply us with a statement 

as to the policy they have now or the formation of a new policy that 
would permit them to deal at a community level on some of these 
matters instead of working entirely at the State level. I think you 
brought up a very interesting point here this morning, and the com- 
mittee will certainly go into it. 

Mr. Encuisu. Thank you very much. (Subsequently the following 
comments were received from the AEC.) 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., April 8, 1959. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, 
Joint Committee on Atomic Energy, 
Congress of the United States. 


DeAR Mr. Price: During the hearings of your subcommittee on March 19, 
following the testimony of Leonard English (see p. 605), you stated: 

“The committee will request the Atomic Energy Commission to supply us 
with a statement as to the policy they have now or the formation of a new policy 
that would permit them to deal at a community level on some of these matters 
insead of entirely on the State level.” 

The matters referred to apparently relate to Mr. English’s comments in re- 
spect to readiness planning, particularly in the fire field, for industrial accidents 
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involving radioactive or fissionable materials. This subject had previously arisen 
on March 12 in connection with the testimony of Mr. Oscar Smith as to whether 
the Commission would “deal with local municipalities or at the State level in 
setting up such a program.” Mr. Smith replied that the initial approach was 
at the State level but that training programs, particularly the fire program, 
would reach the local level. 

A statement outlining the Commission’s plan in respect to radiological emer- 
gencies is being filed with you in connection with the discussion on pages 271 
and 272. This statement confirms that initial contacts in respect to the radio- 
logical emergency plans were made directly with the Governors for the purpose 
of working out plans for informing local civil authorities of the available capa- 
bilities and the procedures to be followed in requesting radiological assistance. 
A simultaneous national press release was issued on June 10, 1958, which also 
supplied detailed information about available assistance (see p. 818). 

It is recognized that the announcements as to the availability of assistance 
need to be accompanied by certain training material related to radiation pro- 
tection and to emergency action that is appropriate pending the arrival of as- 
sistance. The training directed primarily to firemen, and described by Mr. Smith 
on pages 266 and 267, is designed to this end. 

The content of this course was set forth in a supplement VI to the record, and 
all course material was provided for the committee’s files. Plans for reaching 
other workers were also described by Mr. Smith (pp. 261 and 262). A supple- 
ment III, which was put in the record, delineates the respective responsibilities 
of various agencies and the channels through which we expect the training to 
reach the local community level. Mr. Smith summarized these channels on page 
269 of the transcript, as follows: 

“Exclusive of public health personnel, where the responsibility is that of the 
Public Health Service, the task lies with the AEC, the Office of Education of 
HEW, and the Bureau of Apprenticeship and Training of the Labor Department. 
The AEC role is viewed as one of developing and distributing training material 
and of sponsoring instructor training courses where these are not otherwise 
available. The U.S. Office of Education can carry out an important role in 
working with the State supervisors of trade and industrial education in making 
this material available to the vocational schools. * * * The Bureau of Appren- 
ticeship and Training can be helpful in its role of providing technical assistance 
to industry in identifying training problems and setting up inplant training pro- 
grams to improve and broaden the skills of the work force.” 

The way this works out in practice is illustrated by the fire-training program. 

In States like Pennsylvania (testimony of Mr. John O’Neill on p. 304 of the 
transcript), where the fire schools are integrated in the State vocational train- 
ing program, we work through the State people. A repeat school for fire in- 
structors in Pennsylvania is presently set for late May of this year. Much of the 
instruction in this school will be given by Pennsylvania State people, but we will 
furnish an instructor for a portion of the curriculum. In some other States, 
however, fire training is not well integrated in the State program, and we fre 
quently work directly with municipal fire schools. In the city of Cleveland, 
where Mr. English comes from, our course arrangements have been made at the 
municipal—not the State—level. 

Efforts to reach community personnel outside of the fire field have been some- 
what limited to date. It should be noted, however, that the State vocational 
directors of Minnesota and California are promoting the Stanford course (de- 
scribed by Mr. Smith on p. 273 of the transcript) within their States. Although 
the course is quite new, it appears that a number of vocational schools in these 
States will be offering it soon. 

We do have further work to do in validating the Stanford material and need 
to prepare additional course material for other purposes. We are of the opinion, 
however, that the job can best be done through existing training and educational 
machinery. This does involve working, at least initially, through the appropriate 
Federal and State agencies. It does not preclude some work at the community 
level, as indicated by the fire program, in cases where the established State and 
Federal machinery does not otherwise reach this level. 

I hope that these comments will help to clarify this point for you. 

Sincerely yours, 


A. R. LUEDECKE, General Manager. 


Representative Duruam. Mr. English, I believe your suggestion 


was to handle only your public safety setup in Cleveland. Why not 
the public health? 
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Mr. EnouisH. My statement was that there should be local registra- 
tion so that the people of the agencies who would be involved ‘would 
know who had these materials, and what could be done to protect the 
local town. Certainly the firefighters should know, the police depart- 
ment, and the people of the public health service. 

Representative Duruam. The public health is responsible to the 
city council. I thought the information could be relayed to them and 
then to the firefighters. 

Mr. Eneuisn. As long as there is registration to one agency in a 
town and then the local community can ‘take care of passing informa- 
tion from then on. 

Representative Durnam. You would have no objection of it com- 
ing to public health ? 

Mr. Enauisn. No. 

Representative DurnAm. Just so it does. 

Mr. Eneuisu. That is right. Thank you, gentlemen. 

Mr. Goopman. Thank you, Mr. English. 

Representative Honirrerp (presiding). Federal regulation, not 
State, is required ? 

Mr. Goopman. Witness after witness before this committee has 
presented ‘the problems which must be faced in radiation hazard as 
requiring Federal control, Federal standards, Federal inspection. 
Yet the AEC continues to promote a drive toward State regulation. 
They admit that there is a present lack of competency in most of the 
States who handle the problems involved. 

I would like to insert a report out of the New York Times of August 
11, 1957, when Mr. John Finney, one of the most knowledgeable. re- 

orters in the atomic ener ey field, wrote a story entitled, “AE SC Would 

Shift Atom Safety Task.” “Offers Bill To Give States Greater Role 
in Curbing Industrial Hazards.”? 

Representative Horrrrevp. It is accepted. 

(The article referred to follows:) 


[From New York Times, August 11, 1957} 


AEC Wovu.tp Suirr Atom Sarety TASK—OFFERS BILt To GIvE STATES GREATER 
ROLE IN CURBING INDUSTRIAL HAzaArDs 


(By John W. Finney) 


WASHINGTON, August 10—The Atomic Energy Commission is proposing to 
turn over to the States limited responsibility for protecting workers and the 
public against the radiation hazards of atomic industry. 

The Commission proposal is that States join the Federal Government in a 
cooperative arrangement to inspect the radiation health standards in atomic 
facilities. 

Ultimately, as the atomic industry grows, the commission hopes that the States 
will assume the major responsibility for setting and enforcing health and 
safety standards for the atomic age. 

The Commission’s proposal for a cooperative Federal-State inspection system 
was embodied in proposed legislation recently submitted to the Joint Congres- 
sional Committee on Atomic Energy. With the rush for congressional adjourn- 
ment, there is no likelihood that the legislation will be considered this session. 


1See Public Law 86-373, and Senate Report No. 870, accompanying S. 2568, as reported 
out by the Joint Committee, with amendments, on September 1, 1959. 
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PLANS TO STUDY STATE ROLE 


Next year, however, the committee is expected to hold extensive hearings on 
what the Federal-State relationships should be in regulating the atomic energy 
industry. 

The Commission’s move to delegate certain inspection responsibilities to the 
States was prompted by practical and constitutional considerations. 

As the atomic energy industry grows, the inspection of atomic concerns could 
impose a staggering burden on the Federal Government. Already more than 
4,000 are licensed to use radioactive materials, and the list is growing rapidly. 

From a constitutional standpoint, the protection of the public health and 
safety has traditionally been a power exercised by the State governments. In 
the atomic field, this power has thus far been preempted by the Federal Govern- 
ment. 


PRIVATE POSSESSION PERMITTED 


The atomic industry has presented an unusual and troublesome case of public 
health protection. Unlike other locally spawned industries, the atomic industry 
burst upon the scene as a full-grown Federal monopoly, with the Federal 
Government exercising complete ownership and control over atomic materials. 

In the 1954 atomic energy law, a basic policy decision was made to permit 
private possession of radioactive materials and atomic facilities, thus raising the 
question of the States’ health and safety jurisdiction over private atomic 
concerns. 

The 1954 law, however, reserved to the Federal Government the responsibility 
for public health and safety in the atomie field. To justify this position, the 
law presents the legal argument that Federal regulation is necessary under the 
constitutional powers of the Federal Government to provide for the common 
defense and security and to regulate interstate commerce. 

Implicit in the act was the conclusion that State Governments were not yet 
ready to assume responsibility for protecting the public health and safety in 
the atomic field. 

CONFLICT UNRESOLVED 


Left unresolved in the legislation, however, was the basic constitutional con- 
flict between the States’ traditional control over public health and safety and 
Federal control and licensing of nuclear materials. 

The Atomic Energy Commission proposal attempts to strike a compromise 
between Federal and State regniation and lay the groundwork for expanding 
State responsibilities in the field. The proposal calls for the following: 

The Commission would be authorized to enter into cooperative agreements with 
States for State officials to carry out inspections to protect the health and safety 
of the public against radiation hazards. The Commission would be authorized 
to provide free training for the State inspectors. 

States would be permitted to auopt and enforce radiation standards for pro- 
tecting the health and safety of their populations. The State standards, how- 
ever, could not be in conflict with standards adopted by the Commission. In 
other words, States could not relieve concerns from complying with the Com- 
mission's radiation standards. 

The responsibility for licensing the operation of atomic facilities would con- 
tinue to be exercised exclusively by the Federal Government. 


FIRST STEP LEGISLATION 


It is the Commission’s hope that this first step legislation may prove an 
incentive for States to become active in the field of radiation protection. 

Thus far only a small number of States have enacted legislation dealing with 
radiation protection or established agencies to control the atomic energy industry. 

The apparent lethargy of State governments prompted Senator Clinton P. 
Anderson, Democrat of New Mexico, and Vice Chairman of the Atomic Energy 
Committee, to warn this spring that unless States began to assert their rights 
in this field, the day may not be far away when States rights will pass per- 
manently to the Federal Government. 

There are indications, however, that the States are beginning to awaken to 
their problems in the atomic age. The New England and Southern Governors’ 
Conferences, along with several individual States, have initiated studies in the 
field. 

The Council of State Governments, in cooperation with the Atomic Energy 
Commission, has drafted model atomic energy legislation for the States. 
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Mr. GoopMan. Yet their program is currently providing training 


fora tot: al of four State officials. This drive to break down the exist- 
ing Federal progr im is in sharp contrast to the need stated here last 
week by former Chairman W. Sterling Cole, now Director General 


of the bie nei al Atomie Energy Ageney who urged: 

(2) That the health and safety provisions and the fissionable and source 
material safeguard provisions of all nation-to-nation arrangements, the so- 
called atomic bilaterals, become the responsibility of the Agency which would 
insure uniform application and thereby establish a proper and equitable environ- 
ment for all the nations to do business with all the other nations in the field 
of harnessing the energy of the atom’s nucleus. 

Mr. Cole calls for international health and safety standards. The 
AKC drives for a breakdown of their present national responsibility 
in the health and safety field. Perhaps this is because the Commis- 
sion does not want the responsibility to promote and regulate the in- 
dustry at the same time. Other countries have solved ‘this problem 
in a different way. In a paper to the United Nations First Interna- 
tional Conference on Peaceful Uses of the Atom, the Canadian pro- 
gram of radiation control was reported by the Director of their serv- 
ice as follows: 

At Chalk River, it has been found that in order to preserve adequate radia- 
tion hazard control standards, it is necessary to keep the organization of the 
control personnel separate from that of the operation groups. A similar situa- 
tion exists at all other places in Canada where radiation workers receive this 
service, at the moment, from the Department of National Health (“Health and 
Safety Activities in Reactor Operations and Chemical Processing Plants,” paper 
No. A/Conf. 8/P/8). 

In the United Kingdom the “Code of Practice for the Protection 
of Persons Exposed to Ionizing Radiation” is issued by the Office of 
the Prime Minister and the Ministry of Health. I would like to pre- 
sent a copy of the code to the committee. 

According to paper No. 689 presented to the U.N. Conference in 
Geneva in August of 1955 on the “Health Protection of Workers Ex- 
posed to Ionizing Radiation,” in the Soviet Union, the Ministry of 
Health of the U.S.S.R. has ruled that “the dose of 0.05 roentgen in a 
working day is the maximum permissible dose of exterior gamma 
radiation.” Note that the level is set on a daily basis. 

In each of these countries, it is the Ministry of Health that estab- 
lishes and applies the standards. At the U.N. Conference during the 
discussion of this paper, Mr. Taylor asked : 

* * * T would like to know whether Mr. Krotlov could give us some informa- 
tion as to how they monitor or how they measure this daily exposure rate on a 
mass basis? 

Whether they do or not it is clear that every other country relied on 
the health authorities “in order to preserve adequate radiation hazard 
standards.” 

Representative Hortrrexp. I have the same feeling that you have 
with regard to the divorcement of this regulation function ‘from the 
operation function of the AEC. But I also have some misgivings 
along the line. You know it is very difficult to get any kind of : wppro- 
priations through for a peacetime agency. 

Mr. GoopMan. Particularly in periods of tight budget. 

Representative Hoxirrevp. In periods of tight budget particularly. 
If you have attached to the Pentagon or the AEC you can get appro- 
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priations to do the job. One of the practical problems that we face 
is the fact that if this function of regulating, following these materials 
into industry, was today taken away from the AEC and given to the 
Public Health Service, the chances are you could not get any appro- 
priations to implement it. This is too important to turn loose from its 
present Federal depository into another Federal depository, if there is 
this problem of getting funds. All of us who have been on the Hill 
any time know that this problem does exist. 

As far as turning it over to the States with their lack of knowledge 
and their lack of training, this would be an act of sheer irresponsibility 
that I don’t think this committee would ever subscribe to under the 
present arrangements. I just do not think that we can even think 
about it. I know that in the first place the States can’t get the appro- 
priations to do the proper kind of job in many instances in fields like 
this. I think it should be in the States if we could get the job done at 
the State level. Sooner or later I suppose we are going to have to come 
to it. But there are a lot of States that will not accept their responsi- 
bilities in this field. Some will. This is a frightful problem. 

Getting back to the shifting of this regulatory function from the 
AKC to the Public Health Service, I personally kind of feel it should 
be done, but I still have the doubt as to being able to get the appro- 
priations to do the job of regulation in the public health agency. 

Mr. GoopMan. I share your concern, Congressman Holifield. But I 
believe that the interest in this subject by the American people and 
the need for a more candid attitude to the American people about the 
problem, which apparently the U.S. Public Health Service and the 
AEC position has been in this field, will result in a determination by 
the Congress to respond to the public interest and provide these funds. 

Mr. BrackMan. Mr. Holifield, it seems appropriate to bring in at 
this point one of the reasons why the States entered this picture. 

In the latter part of 1955 when the Atomic Energy Commission was 
first considering regulations, they called together the representatives 
of the various States and from this they had created an Kaenaey Com- 
mittee of State Officials. Since I happened to be a member of this 
group, it seemed I could add perhaps a thought or at least a fact con- 
cerning why this came about. 

All of the representatives of the States felt that this was an area in 
general, insofar as occupational exposures were concerned, which be- 
longed traditionally to the States as a function. They felt that this, 
therefore, should be ultimately given to the States as a responsibility. 
They also recognized, however, in the same breath and the same time 
that they did not have staff adequate to do this job right at that mo- 
ment. One of the things they requested from the Atomic Energy Com- 
mission was assistance in the training of personnel who would be able 
to do this. 

As a result of this, there was a fellowship program created in which 
the Atomic Energy Commission provided a given number of spots 
for State personnel to be trained. This was first able to be done last 
September, because this involved a year’s training, and it meant per- 
mitting on leave State personnel for an entire year. When this came 
about there was only one State who actually took advantage of it, 
because they were the only State that was willing to do this. I am 
saying that it happens to be the State of California, Mr. Holifield. 
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Representative Hoiirretp. I would expect the State of California 
to be in the forefront of progress. But the point that Dr. Blackman 
brings up substantiates my fear that the States will not come forward 
and do the job that is necessary. 1 know they do not have the trained 
personnel. I am also afraid that they will not put in the necessary 
appropriations to do this job. 

Mr. GoopMan. Unless the present system is improved, the States 
will feel impelled to move into situation and try to establish their own 
rules and regulations. 1 would pose to you two situations. I men- 
tioned earlier the Kellogg case. Asa result, when the local council in 
Houston, Tex., heard last week that a firm was preparing to carry 
on waste disposal activities, there was a hullabaloo in the council, and 
they voted to prevent the firm from functioning. I don’t know 
whether that firm was qualified or not. I am not pleading for their 
license. I am merely pointing out that local and State organs of 

overnment will react unless a more candid and more wholesome un- 
derstanding of this whole problem is presented to the American 
people. 

Representative Hortrteip. This problem is growing. I have a feel- 
ing of sympathy for the AEC which is actually not supposed to be 
a regulatory yagency. It has other functions more important than reg- 
ulation. Yet they ‘suddenly find themselves faced with thousands of 
industrial users, and with this material going all over the country. 
I am convinced that they do not have the personnel to do the regu- 
latory function as it should be done. I don’t know where the personnel 
can be found to do it on the State level. If you turn it over to the 
public health agency, the public health agency traditionally depends 
upon the State ‘officials to supplement their work. In no place does 
the Public Health Service have enough people assigned to any State 
that I know of to actually do the routine job that is necessary to be 
done in this field. We always depend, whether in stream pollution 
or any other type of menace in the way of health to the people, on 
the cooperation with the State people, and rightly so. If you don’t 
have the State people for the Public Health Service to supervise or 
collaborate or cooperate with, then you are in a bad position in that 
direction. 

Mr. GoopMan. I am anxiously awaiting the report that was men- 
tioned here by one of the early witnesses of the National Advisory 
Committee on Radiation to the Surgeon General. Iam sure that they 
will make some recommendations which can lead toward the resolu- 
tion of some of these problems. I hope that report will come out 
before these hearings are concluded, and that it might be included 
in the record of this hearing in any event. (See p. 111.) 

Of course, the outstanding example of the shortcoming of the States 
in this field is the situation that was described here by Mr. Holliday, 
of the Public Health Service, regarding the problems of the uranium 
miners exposed to concentrations of radon. This is a problem that 
can be solved. It has been solved in other countries. At the U.N. 
conference in Geneva last September, the French Atomic Energy 
Commission reported on the complete solution of this problem by pro- 
vision for adequate ventilation. According to the Public Health 
Service booklet 494 which was filed here by Mr. Holliday, 65 percent 
of the miners in the Colorado Plateau were exposed to concentrations 
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of radon and its daughters comparable to those reported to exist 
earlier in the European mines. 

State regulation of this problem has failed. The AEC failed to 
assume its responsibility in this connection, and the States were in- 
adequate to the job. Thousands of miners will suffer as a consequence. 
I believe this again illustrates the immediate necessity for taking re- 
medial steps by this committee. 

As we have been just saying, the problem of education of the public 
is the most important single aspect. Education is necessary if we are 
to use the nue lear sciences to the maximum with a minimum of harm 
to the workers in the industry, their families and the community in 
which the industry is located. The Commission has had an extensive 
number of industrial study groups, insurance groups, and many 
other groups, and these have become knowledgeable in this field and 
have been able to participate in helping promote and advance the 
use of this science. But there has been a general attitude that the 
public really does not need to know. Again, I think we need to 
abolish this philosophy of “need to know.” I think the widespread 
use of radioactive isotopes throughout this country shows the neces- 
sity of knowledge in all the industrial areas of the country. The 
absence of an educational program based on the facts will result in 
unreasoning fear and hindrance of the growth of this science. The 
experience in Houston, Tex., is a case in point. 

AKC has been reluctant to carry out this educational task, possibly 
influenced by its “need to know” philosophy. It has restricted its 
educational efforts regarding the precise hazards and protective 
measures necessary in this science to industrial study groups and over- 
seas visiting teams. 

I personally led a delegation to the Commission in 1950 and re- 
quested an adequate training program in this field. Our proposal 
was rejected. The earliest program was established for a visiting 
team from Berlin, Germany. I would like to present the committee 
with its program and itinerary. This is an interesting case of provid- 
ing our visitors and friends more than we are willing to give our 
own domestic leadership. 

Last year I helped set up a similar program for the European Pro- 
ductivity Agency, and I have sent each member of the committee a 
copy of its program and itinerary. I believe it was the most compre- 
hensive that has ever been done in this field. During that experience 

and at approximately 100 similar training sessions in various parts 
of the country I have found it is possible. to develop understanding 
by workers in “plants and trade union leaders at all levels. Mr. 0’ Neill 
of the Pennsylvania Department of Labor and Industry reported on 
the success of their program in training shop stewards and factory 
superintendents in this field. 

The AEC has finally announced, I am sure as a result of this EPA 
team, a first training program for trade union leaders here in the 
United States early in April. Some union leaders will begin to get 
training through that effort. I believe a broader and more exten- 
Sive program, however, is necessary. 

Mr. Chairman, I would like to ¢ ‘lose with one last exhibit to the com- 
mittee. Those who are in business regarding this problem of hazard, 
who know the problem, are much more concerned than has been 








8 EM TES OE 


eee wree mwas 


we 


616 RADIATION HAZARDS 


revealed to the public generally. Yet gradually throughout the 
country I am advised that those families that hold any kind of 
liability insurance or family compensation coverage are now receiving 
from yi insurance co mpany a copy of a nuclear energy liability 
exclusion form. I believe this is something that ought to be looked 
into by this committee also. Here you have an endorsement to an 
individual, a policyholder in a liability field, that says in effect that 
if any damage, any hazard -and they are described in great length 
in the fine print, which you see on the form I have just handed up— 
has oce urred, th: at ye company holding the policy has excluded the 
beneficiary from any benefits. This, I think, will finally drive home 
to the 50 or 60 million policyholders in this country the seriousness 
of the problem which we have been discussing during these hearings. 

Representative Hoxirreip. Is this waiver “being sent out by the 
insurance companies to their policyholders? 

Mr. Goopman. I understand that there has been an agreement to 
send this out as they are able to reprocess all of their policies now in 
force, yes, sir. 

Representative Price (presiding). Are you submitting this for the 
record ? 

Mr. GoopMan. Yes. 
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(2 See also comment by Mr. St. Clair, p. 456.) 
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Representative Price. Does that conclude your statement ? 

Mr. Goopman. That concludes my statement. I want again to com- 
mend the members of this committee for having brought these hear 
ings about. 

Representative Price. We are very happy to have the statement 
that you made this morning, and commend the interest you have 
shown in this problem. 

Representative Horrrrevp. I have no questions. I read the state- 
ment yesterday, and I read it again today. I think the statement is 
one of the real challenging statements that have been offered in the 
course of other very ood statements. I want to commend Mr. Good- 
man on his deep interest in this matter. I know it has extended over 
a long period of time. He has studied this probably more than a 
great many of the people in the trade union movement. I commend 
him on his interest in it, and his presentation here. 

Mr. GoopmMan. Thank you. 

Representative Price. I think you have raised many points here 
that will call for the further attention of the subcommittee. 

Mr. Blackman desires to direct a question. 

Mr. BuackMan. Mr. Goodman, in this matter of regulation and 
control, have you any thoughts with respect to who should have the 

responsibility, for example, for the reactor operation which is one 
category? You have isotope users, another category, X-ray and 
radium sources, another category of radiation sources. Then you have 
the mining operation which is still a fourth category. Would you 
feel that all of these should be given to one agency, or should they be 
divided among various agencies, or what would be your thoughts on 
this matter? 

Mr. Goopman. As a practical solution, I believe it is necessary to 
give control over all sources of radiation to a single Federal agency. 

Mr. Brackman. You would envisage this agenc y inspecting stand- 
ards nationwide on all of these kinds of ways? 

Mr. GoopMan. Let: me put it this way. The hazard which the pub- 
lic faces cannot be met adequately unless a single Federal agency is 
able to coordinate the total effort. We do this in problems where we 
are trying to help human beings. The Federal Government does con- 
cern itself about narcotics in every city and town in the United States 
because we as a society have agreed among ourselves that it is impera- 
tively necessary that this problem be met. Asa result a Federal pro- 
gram prevails covering the total field. We are moving into this in 
water pollution. Federal controls are beginning to be established. 
We have it in mine safety. We have it ina number of other fields. 
I believe that the radiation problem has been so increased by the Fed- 
eral activity and the knowledge is so completely under the ‘control of 
the Federal Government that it is necessary that this be a Federal 
agency. A single agency, in my opinion, to handle the health hazards, 
is the only way you can meet it. 

There are other functions. Workmen’s compensation obviously 

cannot be handled by a health agency. Safety problems are an activ- 
ity of the Department of Labor in which they promote interest in 

safety programs. I believe that they ought to get on the ball. I don’t 
think they have done a job in this field. 
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Mr. Brackxman. In other words, as I understand it, all this might 
be coordinated by a single Federal agency but you would still see 
that this might be done by other agencies, either State or Federal, as 
the case may be, who are properly interested in this field, is that 
correct ¢ 

Mr. Goopman. I am sorry. I did not follow you completely 

Mr. Biackman. I understood you to say that one agency per se at 
the Federal level did not actually have to inspect and enforce these 
standards in each of these fields of radiation, but it could be that they 
should coordinate this. 

Mr. GoopmMan. The responsibility, the control and the regulation 
must be in one Federal agency. I ‘believe that we have a system in 
this country of cooperation between various governmental levels that 
would make it possible to secure additional assistance at all levels of 
government. 

Representative Price. Thank you very much, Mr. Goodman. 
Again let me commend you for your very enlightening and fine state- 
ment. 

The next witness will be Mr. Christenson. 


STATEMENT OF OTTO F. CHRISTENSON,’ EXECUTIVE VICE PRESI- 
DENT, MINNESOTA EMPLOYERS ASSOCIATION 


Mr. Cnristenson. I am executive vice president of the Minnesota 
Employers Association. Today I am appearing on behalf of the 
Conference of State Manufacturers’ Associations. 

In the 38 principal industrial States of our Nation, there are State 
manufacturers’ associations whose activities and objectives are to 
gather and disseminate information among their respective members 
designed to promote favorable and economic business conditions in 
their respective States and to advocate just and reasonable laws for 
the protection of industry and the general public. 

These associations have various names. Some of them are called 
manufacturers’ associations, such as Pennsylvania Manufacturers’ As- 
sociation, Wisconsin Manufacturers’ Association, Illinois Manufac- 
turers’ Association, and so on. I might say for Mr. Holifield that I 
am speaking for the California Manufacturers’ Association, tes, today. 

Many of them have names such as Associated Industries of Massa- 
chusetts, Associated Industries of Missouri, Associated Industries of 
New York, Inc., and so on. A few have names such as Association 
of Washington Industries, Associated Oregon Industries, Inc., Min- 
nesota Employers Association, et cetera. 


1 Otto F. Christenson was graduated from the law school of the University of Minnesota 
in 1925 and was admitted to practice law in Minnesota and Wisconsin that vear. There- 
after he engaged in the general practice of law jn Wisconsin until Jan. 1, 1944, when he 
accepted the position of executive vice president of the Minnesota Emplovers’ Association. 
In this post he has become one of the leading industrial advisers in the field of labor 
aa unemployment compensation, workmen’s compensation, and public relations in the 

fiddle West. 

Mr. Christenson is recognized as the official spokesman for Minnesota industry and 
business hefore the Minnesota Legfiislature and its various interim committees on subjects 
involving workmen's compensation, unemployment compensation, and occupational disease 
when cash sickness and disability questions have arisen. 

In his testimony before the Subcommittee on Research and Develonment of the Joint 
Committee on Atomic Energy, Mr. Christenson is representing the Conference of State 
Manufacturers’ Associations, which includes the Minnesota Employers’ Association, and 


has a combined membership estimated at more than 55,000 employers. He is chairman of 
the associations’ Nuclear Energy Committee. 
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Regardless of their names these associations are the manufacturers’ 
associations of their States. 

These associations serve in many fields. One of their activities is 
to act as a clearinghouse of information relating to laws, rules, regu- 
lations, and restrictions after they have been passed or issued on 
either a State or a National level. The rules themselves and inter- 
pretations of them, from time to time, are sent to management of the 
55,000 industries whom these State associations represent, as they 
develop in each field. 

If I may interpolate for a moment, I don’t believe there is any 
group more close to industrial management in the Nation or better 
equipped to report to a committee such as yours as to how manage- 
ment feels on many of our problems. We don’t appear very much 
at hearings like this because we are primarily not interested in legis- 
lation but in many other fields. 

Equally important to keeping industry informed as to their re- 
sponsibilities 1s that these representatives of management represent 
them before the various depar:ments, commissions, and bureaus at the 
time policies are being established or the rules or regulations are being 
considered. 

This is not the time or place to review the various activities of these 
associations in public relations, Saree insurance, safety, un- 
employment compensation, and many other fields of service and ac- 
tivities; but one I do want to mention briefly—from the 1912-20 era 
down to the present, the State manufacturers’ associations have been 
the spokesmen for management in the field of workmen’s compen- 
sation. 

In the early years when the labor unions were not equipped and 
not effective in this field and when most of the workmen’s compensa- 
tion laws were enacted, it was the State manufacturers’ group that 
were devising workmen’s compensation laws. It was not until recent 
years that the labor union representatives have had the influence that 
they have had in this field. The fact that we have been and that one 
of our primary assignments—because this is a State matter and has 
been traditionally from 1912—has tied us closely not only with work- 
men’s compensation, but with safety. When you get tied up with those 
two, you get tied up with insurance. Then you get tied up with 
health and industrial commissions. 

There are many other related matters that I would like to discuss 
with you for a few moments this morning. 

In the workmen’s compensation field, these associations move in all 
fields, including interim study commissions, recommended legislation, 
dissemination of information relating to decisions and interpretations, 
and eventually in many cases to representing the industry buyer of 
insurance as opposed to the insurance companies when seeking higher 

rates for all classifications. 

In my own instance—I see several insurance men here who can so 
testify—I have many times appeared against insurance companies 
where they have been seeking rates where I have been representing 
industry out in the Middle West. 

It was only natural that these 38 State manufacturers’ associations 
should set up an organization among themselves to coordinate their 
activities and to inform each other as to their common problems. 
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Some years ago they created an organization called the Conference 
of State Manufacturers’ Associations. These 38 State associations 
having about 55,000 industries as their members are fully familiar 
with the views of industrial management in their respective States, and, 
of course, while an occasional company may‘share a different view, 
in general I am today presenting the thinking to you of almost all 
industrial management in the United States on the subject of whether 
or not workmen’s compensation, or any phase of it, including acci- 
dents or occupational disease arising in the nuclear energy field, 
should be dealt with on a national federalized level, or on a State 
by State basis as has been traditional in workmen’s compensation in 
the United States since most of the State laws were enacted in those 
early years. 

The workmen’s compensation laws of our States have steadily de- 
veloped to meet changing industrial developments in the States as 
the years have gone by. We cannot take your time today to tell 
you all of the complex ‘problems and all of the experts from indus- 
try and insurance companies and others that have worked for years 
as the problems of elevators dev —— as steam and pressure boil- 
ers and that kind of industrial development occurred, and in the last 
25 years as electricity has come to industrial usage and new complex 
problems have been met and solved by the States as the years rolled 
by as each industrial development came along. 

Just as industry believes that some 10,000 scientists and engineers 
and technicians now working in the nuclear energy for private indus- 
try in the United States will do a better job for all the people of 
our country than if we use the Russian system of complete Federal 
control and regulation, so industry believes that the individual and 
local experiences of private industry and the subsequent development 
of State laws in the field of workmen’s compensation will progress 
better in the traditional manner of each State reaching out in various 
ways than by some rigid centralized form of government statism or 
Federal control. 

The States under the present system have made more progress 
in the workmen’s compensation field for both employee and employer 
than has been developed in any country in the world. 

We know that regulations and inspection are a necessity in the 
nuclear energy field as it has been in all other industrial develop- 
ments. Here again we believe, and we believe we can prove to you 
if we had time, that better progress will be made under State opera- 
tions a up with our State activities in the field of safety, educa- 
tion, transportation, water and air pollution, insurance, fire hazard 
skin: and many other local and State activities, gentlemen of the 
committee, that it would take hours—it would take the 214 days to 
answer the criticism you have had just to give you a picture of why 
the States can do a better job—than if you have rigid controls applied 
here in Washington to stifle the industry instead of stimulate it. 

Representative Houirieivp. Mr. Chairman. 

Representative Price. Mr. Holified. 

Representative Horrrretp. I just want to say that this line of testi- 
mony has been heard a thousand times, calling anything that comes 
from the Federal Government statism or rigid control and referring 
to it as being the Russian system. Now, the fact remains that the 
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States have not met the problem. They are not meeting it in any State 
in the Union as far as protecting the people against atomic hazards 
are concerned. When you apply it to tr: aflic, education and such 
things, you just are not comparing apples and apples. You are com- 
paring a thing that is so much a greater hazard than any of the 
hazards that ordinarily had the long period of time to build up the 
State laws so that it is a ridiculous comparison, if you will pardon me. 

We are talking about material that can throw damaging rays 
through 5 feet of concrete and kill people. We are not talking about 
transportation on the highways or education or anything like that. 
We are shipping these materi ials into the different States. The mate- 
rials are owned by the Federal Government. The atomic energy law 
makes the Federal Government responsible for these materials. In 
my opinion the Federal Government is going to have to retain that 
responsibility and exercise even more responsibility than it is exer- 
cising until the States meet the problem. They are not meeting it, 
either through training programs, consideration in their State legis- 
latures, allocation of moneys to the job—they are just not doing it. 

Mr. Curisrenson. Mr. Holified, I am not today, I hope, waving the 
flag for States rights. My purpose in coming to you in the 20 min- 
utes that I shall t: alk to you is to try to prove te » you gentlemen of the 
committee the best I can that we in industry believe that this problem 
which you have so well described can best ‘be met on a State level by 
the various State departments, and not by thousands of people 
coming out from Washington to try to supervise it. 

Representative Hoxtrietp, Nobody wants to send thousands of 
people out from Washington. It is not being met on the State level. 
The materials are being “shipped into the States. If you think that 
they can do it, why don’t you get busy and have them do it on the 
State level ? 

Mr. Curistenson. I want to try to submit to you in the next 15 
minutes that we are doing it. I will do it as quickly and as courteously 
as I can. We believe that these regulations can best be developed if 
our State boards of health—and I might say that we are very proud 
of ours in Minnesota, We think we have one of the finest sets of 
State regulations that can be found anywhere in the Nation and it 
is a result of many people experienc ed in the field. 

Representative Price. Mr. Christenson, we have no legislative 
proposal before us now. 

Mr. Curistenson. I know that. 

Representative Price. The main purpose of the committee is to 
get the varying ideas on what should be done. I think that the reason 
that we are in session is because of what we believe to be a preponder- 
ance of evidence that very few States have adequate compensation 
laws. Minnesota is one of the good States. Testimony has been given 
here by expert witnesses that very few come into that category. What 
we are trying to do is to get the views of people who work in the 
field and what they think : about it, and then some determination can 
be made later on, after all views are in, as to what needs to be 
done. We have had considerable evidence that the States are falling 
short in the field. Some of the evidence from the State representa- 
tives of State governments is that they know they are. One of the 
problems has been that it is an extremely difficult and slow process 
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to get the States to move, not only in this field, but in many other 
fields. So there has been a suggestion made and many of the wit- 
nesses who have wee ared before us recognize the possible necessit y— 
this is possible, no one has come up with any answer yet—of some 
type of Federal le adership in this area, to show the way for the 
States and make certain they don’t all start going off in different 
directions, and wind up with a conglomeration of workmen’s com- 
pensation laws instead of a uniform set of standards with which to 
meet this problem. 

Mr. Curtstenson. First of all, may I say, Mr. Chairman, the fact 
that you are holding these hearings is fine. I do not know what 
leadership means. We are all in favor of any help we can get any- 
where. I would like to say this as firmly as I can, and as kindly as I 
can. I believe in the next 15 minutes I can prove to you that the 
States are moving rapidly and effectively. 

Representative Price. We are glad to have your testimony and the 
testimony of all the witnesses is weighed against each other. We will 
make our decision based on the preponderance of evidence. 

Mr. Curistenson. It is hard in 15 minutes to answer 214 days of 
testimony on the demands for Federal control. 

Representative Prick. We are thinking of the regulation involved 
and the needs of updating the workmen’s compensation laws through- 
out the country to meet a new era. 

Mr. Curistenson. I know that. I think it is a splendid thing that 
you are doing. 

So we say to you that we believe the regulations can best be 
developed if our State boards of health and our industrial com- 
missions and our departments of labor or our safety departments are 
in position to issue flexible rules and regulations, changing them from 
time to time in this transitional period if local situations recommend it. 

As the growth of the industry continues, we believe that the States 
on a State level with these various experiences, with the flexibility 
they would have, can do a better job than any rigid Federal controls 
or regulations or standards or le: adership or whatever adjectives you 
want to apply, that emanate from Washington. We don’t think that 
accidents and occupational diseases developing i in the nuclear energy 
field are substantially any different than any of those in any other 
industrial field despite what has been said here in the last 2 days. If 
a worker is killed by nuclear energy, he is no more dead than the 
worker who is burned to death by gasoline or in a truck accident. I 
am thinking now of workmen’s compensation. If he suffers a radia- 
tion burn, the results are no more or less in loss of wages than a fire 
burn. If he is in a wheelchair with a broken back he is just as much 
in a wheelchair from a broken back in an automobile accident as he 
is from nuclear energy. 

Representative Price. This points up the necessity of uniform 
standards because many States list schedules of occupational diseases. 

Mr. Curistenson. I am prepared to show you there what a terrific 
job the States are doing in this short 4- or 5-year period we have had 
to operate. I can still do that in the next 15 minutes before lunch. 

As the peacetime use of nuclear energy has developed in the last 
414 years, we have found that more than in any other industrial 
development in history the care and caution of management itself, 
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not the labor unions, not our manufacturers’ associations, not Con- 
cress, but management itself has kept down in juries to a minimum. 
‘This confirms our old slogan that safety must be educated, not legis- 
lated. There is no question that the uncontrolled production and use 
of radiation like uncontrolled speed on the highway or the uncon- 
trolled use of fire or electricity or chemicals can be dangerous. How- 
ever, the nuclear energy industry has learned to work safely with 
radiation and radioactive materials. The intelligent application of 
the recognized principles of radiation protection will continue to 
hold the number of radiation injuries to a very low level indeed. 

The hest available daia on industrial radiation injuries are those 
compiled by the facilities owned by the Atomic Energy Commission. 
——s the 12-year period from 1945 to 1957 there were only 2 

saths and 16 injuries attributable to radiation in a total of about 
900,000 workers who accumulated 8.5 million man-hours of work— 

. frequency rate of 0.007 per million man-hours, 

The frequency rate for all injuries in these facilities has also been 
among the lowest in American industry. 

There are little comparable data available for private industry 
doing radiation work, but one recent study by the General E lectric 
Co. showed that during the last 5 years there have been only 3 radi- 
ation injuries in 72 plants doing radiation work and employing more 
than 100,000 workers—a frequency rate less than 0.01 per million 
man-hours. 

For comparison, the National Safety Council reported an average 
frequency rate for all injuries in 10,000 industrial plants of 6.27 per 
million man-hours. These data would indicate that the hazards of 
radiation have been well managed by the nuclear industry to date. 
Nevertheless, we know that regulatory controls over the hazards 
should be required. 

That the States are aware of this is evident. This is one of the 
things, Mr. Chairman, which you mentioned a moment ago, and one 
of the things I think is most impressive and should be to your com- 
mittee in considering what recommendations you are going to make. 

One of the impressive developments—and I am 55 years old and I 
have practiced law now for 35 years, and I have represented industry 
for many of them—TI have never seen the intense interest, and the 
intense activity, the intense study, the tremendous amount of energy 
that is being spent over the last 5 years and the activity and the time 
that has been devoted by various groups to this problem. 

You men in Congress passed the Atomic Energy Act in late 1954. 
Since that time, almost every substantial industrial organization in the 
country has created substantial committees for study in this field. 
For instance, the National Association of Manufacturers has a 175- 
member committee on this subject. Labor unions have created com- 
mittees. Organizations such as the Atomic Industrial Forum have 
been created to which management, labor, and educational agencies be- 
long, support, and attend. The National Industrial Council has a 
special committee to study in this field, and I am chairman of that 
committee. 

The Council of State Governments has worked on the subject for 
over a year and during the past year has issued a booklet containing 
their recommendations. The Governors of the various States have 
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devoted time at their annual conferences to the subject. In some 15 
States, special study commissions of a temporary nature have been 
operating and two multistate groups—the New England Committee 
and the Southern Regional Advisory Council—have undertaken 
studies and made recommendations to their member States. 

At least 11 States have already established administrative posi- 
tions or agencies to coordinate activities of various interested State 
agencies and serve as a point of contact with the Federal Government. 

This is significant and will undoubtedly occur in more States within 
the next few months as 40 or more State legislatures are now in 
assembly. 

There are so many interrelated problems on the State level that 
need to be coordinated and cannot be efficiently regulated from a na- 
tional level that coordinators are advisable in many of the larger in- 
dustrial States. In States where they are not creating coordinators, 
advisory committees or councils are being set up. 

The problems of water pollution, air pollution, transportation, 
waste removal, safety, health, port authority, workmen’s compensa- 
tion, and many other problems which can best be handled on a State 
level are interrelated and are being coordinated in many States in 
order to protect the public. 

The year after the 1954 act was passed, the State legislatures in 
some States began to consider the need for State laws in this area. 
You reflect what has happened in any other field and compare it 
with this. In 1955, some States passed laws in the workmen’s com- 
pensation field and issued other rules and regulations or gave that 
authority to their industrial commissions or their State boards of 
health, as we did in Minnesota, or other departments of State gov- 
ernment. 

In 1957, most of the legislatures met again and then a whole lot 
of them di l the same thing. 

Now, 28 jurisdictions have laws providing for occupational disease 
coverage for radiation exposure, including all other diseases. In other 
words, 28 States cover all occupational diseases including radiation. 
Twelve additional j jurisdictions provide specific protection ‘from radia- 
tion, m: aking a = al of 40 jur isdictions providing protection for em- 
ployees in this short period of time. 

I think one of the unfortunate things is that this meeting by your 
committee is being held now before a survey can be made of what 
is going to be done in all of the States of the Union or what is pro- 
posed in the current sessions of the 40 or more State legislatures that 
are now in session. On that table I have three letters, one from Iowa, 
one from Missouri, and one from New Hampshire, all of whom are 
passing additional legislation this week. They hurried to get the 
letters to me so I could tell your committee, “Look, we are moving 
in this field as fast as we can.” Just as those three States are passing 
laws, I know from the information and contact that I have with these 
manufacturers associations throughout the country that an over- 
whelming number of the States are either going to make new laws 
or they are going to pass additional laws, they are going to move into 
the field of workmen’s compensation and occupational ‘disease. This 
is an intensely alive subject throughout the country. 
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[I think you will find that 3 months from now almost all of our jur- 
isdictions will either have enacted new legislation or enacted addi- 
tional legislation or put into effect additional rules and regulations or 
resolutions adopted by their various State boards of health or indus- 
trial commissions, and that the progress in this field made up to 1957 
will be tremendously improved by the time 1959 legislatures adjourn. 

Representative Durnam. Are you aware of the fact that a letter 
was sent to every Governor in the United States on this matter by this 
committee, calling that to their attention ? 

Mr. Curisrenson. That is the kind of thing that ought to be done. 

Represent: itive Durnam. It was done. 

Mr. Crmisrenson. That is good. 

Representative Durnam. Because we did it on the basis that all of 
them would be meeting this year in their legislative halls, so we have 
apprised them of the fact. 

Mr. Curistenson. That is right. I don’t know how this arrange- 
ment was set up. I don’t know who set this meeting up or why it was 
set up, exactly, or what the principal purpose of it is. I suppose it 
is to give people an opportunity to criticize the Atomic E nergy Com- 
mission, the present systems, and so on and so forth. 

Representative Price. T hat is not the purpose of the hearings at all. 

Mr. Crrisrenson. That is the way it has sounded to me today. 

Representative Price. When you have witnesses before you, there 
is no telling what will come from the witnesses. I think many times 
things sounding like harsh criticism turn out for the good. They 
result in ¢ hanges for the good. 

Mr. Crrisrenson. I think so, too. 

Representative Price. Criticism often brings that result. These 
hearings did not develop overnight. The Joint Committee on Atomic 
Energy has been thinking of this problem for several years. We first 
planned these hearings 3 years ago. Then in consultation with rep- 
resentatives of various State governments on matters of workmen’s 
compensation they thought the time was not ripe. They did not know 
exactly what type of testimony to give in such a hearing. We delayed 
it until last year. Last year they still thought that it required a little 
bit more time to look at this field. We delayed it until this year. So 
this hearing has been 1 In the minds of the members of this committee, 
and we also saw it was in the minds of many State officials who deal 
with the problem, for the past 3 years. 

The purpose of the hearing is to try to stimulate active interest in 
this problem so that something will be done about it, either at the 
State level, or if it is helpful in any way of the Congress to do any- 
thing, it may be done. This will ‘be determined by the weight of 
evidence after we have heard from everyone who is interested in the 
problem who wants to be heard by the committee. We are glad to 
have testimony on all sides of the question. I think everyone agrees 
there is a problem. But there are differences of opinions on how to 
deal with it. 

Mr. Curisrenson. That is right. 

Representative Price. That is the way the committee is approach- 
ing this, with an open mind—so much so that there is not a member 
of this committee that has even dropped a bill in the hopper on it, 
which is an unusual situation. If you had a bill you would have a 








eee 18s mee 


we eucwste wwree 


efi¥iviivwweeet 


RADIATION HAZARDS 


legislative proposal to discuss. But our discussion is directed to a 
peers m. From testimony we hear we will decide later what we think 

should be done to stimulate the interest that may be necessary to 
cmablias throughout the country a uniform manner in which to deal 
with radiation hazards and workmen’s compensation laws insofar as 
they apply to workers in this field. 

Mr. Curisrenson. I don’t think anyone would argue 

Representative Price. At State level. 

Mr. Curisrenson. Yes. I don’t think anyone could do anything 
but applaud the fact that you are taking an interest in this, and you 
are stimulating interest. All I am trying to say now, Mr. Chairman, 
is this: You men in Washington, I do not think, have any conception 
of the groups and the commissions and the boards and the legislative 
hearings and the people that are brought in at every State legisla- 
ture, and the industrial and labor committees and our joint committees 
of labor and management—we are holding hundreds of hearings and 
meetings and evidence is being produced throughout this country 
every month. More progress will dev elop, in our opinion, and we 
cheerfully agree that anything you can do here in the way of encour- 
aging the States to take a more active interest is good so ‘long as you 
don’t impose Federal standards on us; but we believe these hundreds 
of meetings going on between labor and management and industry 
itself and these commissions and boards will accomplish more than 
any congressional committee or any action you could possibly accom- 
plish, no matter how earnestly you worked or how long this com- 
mittee met. 

In other words, what I am trying to say to you is that in this 
transitional period, give the States, give industry, give our indus- 
trial commissions and State boards of health, give our manufacturers 
and labor unions and everybody else, an opportunity, and I will bet 
you if we came back here just 3 months from today after the State 
legislatures have met and gone home, that you men of the committee 
would be amazed at how much activity there has been and how many 
laws have been passed, and how really active in this field American 
industry and legislatures are. 

Representative Pricer. Mr. Christenson, the point here is that we 
not only give the States this opportunity but they have the opportunity 
and they have the right. They can do whatever they want to do. 

Mr. CurisTeENnson. Surely. 


Representative Price. The problem is how long do you wait for 
them to do it. 

Mr. Curistenson. I know that. I am saying to you that they are 
moving awfully rapidly, more rapidly than I have ever seen State 
legislatures move in any other field, and more rapidly than Congress 
usually moves. 

Representative Price. We commend many of the States. There are 
several exceptionally good State laws that deal with this problem. 
Let me read just for a ‘moment the testimony given by the representa- 
tive of the Council of State Attorneys General just yesterday, when 
this subject was brought up. 
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Mr. Erbe, attorney general of the State of Iowa, was replying to 
a question on the subject of how long do you wait, by our committee 
consultant, Mr. Blackman : 

How long should this be allowed to continue in its present state without 
having more positive results? 

This is what Mr. Erbe replied. Understand, he represents the State 
position. He said: 

I think probably, sir, a proper and appropriate reason for the failure of States 
to actually seriously consider and do something about proposed legislation in 
this field would be the fact that I am afraid many of our legislators are not 
aware of the urgency or the immediate situation of the radiation hazard problem. 
For instance, in our own State we are going into it and we are going to make 
provisions fer radiation hazards as an occupational disease. It was surprisingly 
to me to note—which I learned just before I came here—that there are 12 to 14 
reactors in the State of Iowa, and we have quite a large installation at our 
Iowa State College concerned with this. It seems to me if effort is made directed 
to the States and to our State legislatures to appraise them of the immediate 
situation on the problem, and that we have it immediately before us, so far as 
industrial commercial use of atomic materials is concerned, then I think they 
will move a little bit faster. I would expect within the next 2 or 3 or 4 years, 
perhaps, we will see some concrete results among the State legislatures if they 
are aware of the problem. I think surely within the next 2- to 4-year period 
they will become more aware of it than we have in the past. 

He was directing this to lack of awareness in the States of the prob- 
lem involved, which he does not think is very generally known at 
this time. He also commented on the record that the historic record 
of action on recommendations of the Council of State Governments 
indicates slowness to respond. 

The foregoing was Mr. Erbe’s reply when I asked him about the 
awareness of the problem and as to the knowledge of atomic matters 
in radiation hazard held at the State level. When I asked him: 
“Where did your committee go for its source of information ?” 

Mr. Curistenson. You asked that of whom? 

tepresentative Prick. Mr. Erbe. 

Mr. Curistenson. From Iowa? 

Representative Price. He was representing all the attorneys gen- 
eral of the United States. I asked: “Where did your committee go 
for its source of information in dealing with the radiation hazard 
problem and the occupational disease involved in radiation?” 

Where did he go? He went to the Atomic Energy Commission, and 
also to the Federal Department of Labor, and the Federal Depart- 
ment of Health, Education, and Welfare. The reason I point this 
out is that this is an area in which the States still must go to the 
Federal Government for the basic information involved. 

Mr. Curistenson. May I make two comments in regard to that. 
Over there on that table I have and I will hand to you before we go 
to lunch, including a copy of the Iowa law which has now been 
passed by one House and the letter s says undoubtedly will be passed 
by the other, as an indication that Iowa is coming into the fold 
with some fine legislation. 

I have on my table letters from other States. May I also point out— 
and it is one of the things I didn’t but your statement adds to it—the 
attorneys general of the United States at every one of their meet- 
ings are saying let us go home and get into this field and do some- 
thing about it. 
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Everybody is alert to this subject. My experi ience has been—and I 
have been around a little bit in the last 4 years in this field because I 
have attended meetings in many States because I am chairman of an 
important committee—lI hear the same story. 

We are doing it in our State, and there are a lot of States doing it. 
I am saying already 40 States have done it and at least 49 right now 
are thinking about it in our opinion. 

If you will wait 90 days until you have given these States an op- 
portunity to work and then give us a chance to make a survey. 

Representative Price. Forty States have done what ? 

Mr. Cimisrenson. Have passed laws to include nuclear energy and 
radiation-caused injuries into their workmen’s compensation laws, and 
many States have passed or are passing extensive codes or regulations. 
New York has done it, Massachusetts has done it, our State of Min- 
nesota has done it, and those eight States have passed complete exten- 
sive codes. New York has two. 

Representative Price. How many have compulsory coverage ? 

Mr. CurtsTenson. Forty. 

Representative Pricr. Forty have compulsory coverage ? 

Mr. Crrisrenson. No, waita minute, Let me put it this way to you. 
As I understand it, and I am basing my figures on recent statistics 
that I saw from the Department of Labor. Twenty-eight States in- 
clude nuclear-caused accidents in all their occupational diseases. 
Twenty-eight States have a broad occupational disease law and in- 
clude nuclear energy. Twelve more States 

Representative Price. Those States that you _ mentioned, of the 28 
is there compulsory coverage in all those 28? 

Mr. Curistenson. There is so far as I know. There might be a 
State or two, Mr. Chairman, where it doesn’t go down to one or more. 
A State law might say you don’t have to include employees or em- 
ployers unless they employ three or more employees or four or more. 
In my State it has been one or more as long as I can remember. In 
Wisconsin where I practiced law for many years, it is three or more 
as long as I can remember. There you may not have complete com- 
pulsory coverage. 

But so far as I know in all these 28 States which have occupational 
disease as a part of their workmen’s compensation law, there is com- 
pulsory coverage. In these States that have elective cove rage 

Representative Price. I don’t believe it is compulsory in the 28. 
We have had testimony on this point. 

Mr. Curistenson. That could be. 

Representative Price. I don’t recall testimony saying that it was 
compulsory. 

Mr. Curistenson. I think Virginia is elective. Even if it is elective 
anybody that knows anything about business i in Virginia knows that 
ev erybody is going under the workmen’s compensation law from a 
pure standpoint of protection of the employer as well as the employee. 
If you are going to be faced with common law actions and injury 
awards and the uncertainty that goes with it, if you are in business 
today you better have a workmen’s ; compensation law. 

Representative Price. I think we are all agreed, at least from the 
testimony we have received here so far one has to agree, that there is 
some work to be done in bringing out uniform standards in the work- 
men’s compensation law. 
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Mr. Cristenson. I don’t know what you mean by standards. 

Representative Price. We are dealing here principally with the 
subject of radiation hazards. I think everyone agrees that there is a 
problem area here that has to be dealt with. 

Mr. Curistenson. If you start to set standards that everybody is 
going to stick to, I will tell you that your committee will be doing the 
worker of America and the public a better service if they will let the 
States go out and each State as this thing comes along move out and 
move ahead instead of sticking to some formula that will be adopted 
here in Washington. 

You will get more progress. It is our opinion, and we say it humbly, 
you will get. more progress if you have 49 States working each of them 
in their own way developing, moving out, changing as conditions go, 
than to set some minimum standard here in Washington and say every- 
body has got to live up to this. 

That w ill then become the rule rather than our States moving out, 
in our opinion. We may be wrong. It is possible that the committee 
might be. 

Representative Durnam. I called this to the attention of the South- 
ern Conference of Governors 3 years ago and they were quite active 
in it and discussed it in another Governor’s conference later. I think 
you have to admit when we try to take this out of a social listed struc- 
ture which we tried to do in the 1954 act, and the Federal Govern- 
ment is still in control of the radiation hazard, we do have a respon- 
sibility to the public. 

Mr. CimisTenson. Yes, sir. 

Representative Durnam. That is what we are trying to do: To get 
the people aware, by public hearings, by writing letters. It has been 
going on here for 4 years. I have been on this committee since it was 
first or ganized in 1946. I realized all along that we would face a 
hazard sometime with the Federal Government still in control of 
most of the radiation material and shipping it all over the country, 
and shipping it to hospitals and industry. 

We still have a responsibility to see that the States do something 
and should do something. 

Mr. Cnuristenson. I am sure they are. You don’t have to be 
ashamed of some of these Southern States. They are doing an out- 
standing job of study and work. 

Renresentative Durnam. We built the first reactor ever built in 
the United States at State college. I called to their attention then 
that they are going to face hazards. 

Mr. Crristenson. Mr. Chairman, you have been very kind to me. 

It is 12:30 and I don’t want to take advantage of you. I would 
like about 10 minutes more. 

Representative Price. Proceed with your statement. 

Mr. Curistenson. Shall I finish it? 

Representative Price. Yes. 

Mr. Crristenson. One of the developments in the last 10 years, 
and it is something that a lot of people don’t know about, is a some- 
what new but helpful system in the field of workmen’s comnensation 
which has been invoked in some of our industrial States. This is the 
creation of so-called advisory committees to our various State in- 
dustrial commissions or accident boards. They usually consist of 
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management and labor representatives who attend many joint meet- 
ings over a period before the usual biennial legislative sessions, 

They hammer out—and they have their arguments and disagree- 
ments and agreements—in typical collective bargaining sessions what 
has become known in these States as “agreed bills.” 

On workmen’s compensation matters, because of the extremely tech- 
nical nature of many of the subjects involved, the State legislatures 
in these States usually accept these advisory committee recommenda- 
tions and pass them with no real objections from any source. This 
trend is becoming more common in our industrial States, and of 
course, one of the chief subjects of discussion by these so-called ad- 
visory committees in the last 4 years has been in the field of occupa- 
tional disease and accidents in the field of radiation exposure. 

Wisconsin has just finished theirs. The legislature has not yet 
passed the law. Labor and management have agreed upon the amend- 
ments that should be made in Wisconsin. Undoubtedly the Wiscon- 
sin Legislature will pass it. They do the same thing in New Hamp- 
shire. 

I got a letter this morning mailed to me from New Hampshire. 
They have the same deal. Labor and management meets on this very 
complex question. Nuclear energy is a part of it. Occupational 
disease is a part of it. They work out an agreed bill. 

The same thing happened in Kentucky and also about the second 
week in March in Nebraska. An agreed bill from labor and manage- 
ment. That is going on in increasing amount. I think it is some- 
thing that should be encouraged. We have done it in Minnesota 
almost every session. 

Not always, because sometimes we get pretty far apart from each 
other. In most sessions we are able to go to our legislature with an 
agreed bill. I sit down with the AFL and CIO and with a couple of 
my people with me and sometimes it takes us 3 or 4 months to get 
together but when we finally do we are able to go to our 67 senators 
and our house of 131 representatives and say labor and management 
think this is what you should do this session. 

Because the average farmer and the average veterinarian and doc- 
tor and businessman doesn’t understand this complex law they accept 
our recommendations. That is being done in quite a few States. I 
think it is fine. I think it should be encouraged. I don’t think any- 
thing should occur in Washington which will in any way hamper 
that. 

I am pointing this out as a new development. We have talked 
with industrial management who use radioisotopes and other equip- 
ment constituting a radiation hazard, and we have found that talk- 
ing to the people that use it, and in most instances they are large 
companies—the little guy down Main Street is not using it—that 
most industries would not want to operate in a State whose workmen’s 
compensation law did not have proper provisions relating to occupa: 
tional disease coverage in the field of nuclear energy. 

In the Jast decade, employers have become increasingly aware of 
the advisability of providing adequate benefits for employees who are 
injured or acquire an occupational disease. 

Tt is true that two or three States now have no occupational disease 
coverage. I say to you that it is very likely that by July of this year 
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those States will probably have it. Very few employers would set 
up a nuclear reactor, or want to use radiation alii in a State that 
does not provide proper protection under the workmen’s compensation 
law. 

Under the common law there is no doubt that an employer would 
be liable for any nuclear energy mishap that might occur to one of 
his employees. I would like to elaborate on that if I have time later. 

In a State which does not have provisions under their workmen’s 
compensation law, the employer would be exposed to lawsuits, court 
action, and injury awards in a nebulous field to such an extent that 
no employer could well afford to engage in the use of nuclear equip- 
ment. 

Surely from a standpoint of all States wanting to see their own 
State progress in the expansion of present industry and the obtaining 
of new industry it is inevitable that, in the immediate future, many 
States not having adequate coverage will provide the same. 

It has been pointed out to top management throughout the country 
again and again that by the purchase of special insurance programs 
such as are offered and urged by a number of insurance companies, em- 
ployers can protect themselves from any accidents that might occur 
resulting in an employee receiving an overdose of radiation. 

I might interpolate to say that it costs about five times as much 
as an ordinary workmen’s ‘compensation premium. Any company 
that I ever heard of that wants to go into the radiation field wants 
an occupational law in that State or - they won't go there. 

The significant thing about all of this is that our country is now in 
the transitional stage and is making rapid progress on numerous 
fronts in the whole field of nuclear energy and the coverage required 
for employees and actions by the various groups and States cannot 
help but develop more progress than under any Federal minimum, 
maximum standards, regulations or leadership which Congress could 

ass. 

That is our view, and we mean it most earnestly. It is the con- 
sidered view of those people in management who are in the nuclear 
field. 

Apart from all of the sound reasons that there are for permitting 
States to carry on in the traditional manner that they have in the field 
of workmen’s compensation, management, of course, is concerned that 
if Congress should enact special workmen’s compensation legislation 
in any field of workmen’s compensation and the Federal Government 
should once get its foot into the door, then it will not be long until 
the advocates of statism or federalism or whatever you call it will be 
seeking full control of all workmen’s compensation benefits. There 
is material all over the United States to this effect. If some Federal 
agency, such as the U.S. Department of Labor should once get its foot 
into the door for a group of employees in one plant, then it is but an 

easy step to take over all the employees in the plant on some flimsy 
pretext or some remote chance of exposure. 

Once one plant in a community gives different or greater benefits 
than the employees, often relatives ‘of other plants in the area, they 
will clamor for the same treatment though the circumstances of their 
employment are entirely different. 
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The amount of radiation injuries per man-hours worked has been 
negligibl le to date. The States have moved and are moving rapidly 
in the field of assuring adequate coverage for all employees. Indus- 

al users of radioac tive products have their safety applications well 
in hand. We believe that this procedure being taken at this time by 
the proponents for federalizing a portion of our workmen’s compen- 
sation law, is but a disguise for the Federal Government to get its 
foot in the door for the ultimate federalization of the entire work- 
men’s compensation program of the States. 

This, we believe, would be unwise for the employees, for the em- 
ployers, and for the general public. 

In conclusion, gentlemen of the committee, I would like to quote 
the last two paragraphs from the address given by Ashley St. Clair, 
counsel for the Liberty Mutual Insurance Co. of Boston, Mass., at the 
annual convention of the International Association of Industrial 
Accident Boards and Commissions at Seattle, Wash., on September 
9, 1958. 

Mr. St. Clair, who has appeared before your subcommittee is, as 
you know, a recognized national authority on the subject I have been 
discussing. 


He said: 


To one familiar with the progress made by State legislation in the occupa- 
tional disease field in the last 25 years, the task before us seems almost eusy. 
As late as 1936 the laws of only 16 of our States provided compensation benetits 
for occupational disease. Of these, seven had a restricted schedule. Of those 
schedules three did not include any radiation injury. 

Today the cOmpensation laws of 45 States include provisions for occupational 
disease. Of those 45, 28 make every occupational disease compensable. To 
those of us who believe that occupational disease problems will and can be best 
solved by action by the States, the accomplishments of the last 25 years are an 
earnest pattern for the future and should encourage those interested to re- 
double their efforts te secure appropriate State action where necessary. 

[t is also urged that the increasing use of nuclear energy by private industry 
has created an emergency which must be dealt with immediately and that imme- 
diate action can be secured only by resort to the Federal Congress. I submit 
there is no such emergency. In every jurisdiction an injury caused by an expo- 
sure to an excessive amount of radiation will be apparent within a short time 
and will be regarded as an injury by accident and hence compensable. 

It will be several years at least before delayed emergency injuries from today’s 
exposures present a problem. There is ample time for careful and intelligent 
study by those interested of the problems arising from the increasing use of 
nuclear energy, and for appropriate action by State legislatures. The desired 
objectives can be attained by intelligent cooperation between each State govern- 
ment, its private industry, insurance carriers including State compensation funds, 
compensation administrators and labor, and this without turning over to the 
Federal Government still another segment of the powers of our several States. 

I will, however, sound a note of warning. These objectives cannot and will 
not be attained by State action unless every agency interested, public and pri- 
vate, recognizes and meets its responsibilities. 


In conclusion, Mr. Chairman, I want to thank you for the time. 
I want to tell you that this statement which I have given you has 
gone to 38 States. It has been analyzed, added’to, taken away from, 
and is the considered judgment of the best of us in the business. 

IT hope that vour committee will feel, as you have your deliberations, 
that we in industry are doing the best job we know how to encourage 
every State to pass an adequate and a reasonable and a fair law ond 
that 90 days from now I may come back to you and your committee 
and make a report on the progress that we have made. 
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Representative Pricer. Mr. Christenson, let me assure you we are 
glad to have your testimony. We feel that you are doing what you 
know how to do in this area. The concern of the committee is, knowl- 
edge of the hazards involved and uniformity to deal with the situa- 
tion throughout the country. 

You quoted from a speech delivered by Mr. St. Clair who was 
one of our fine witnesses we have had before the committee during 
these hearings. He presented a very helpful and valuable paper to 
the committee and his testimony will be helpful to the committee in 
reaching whatever final determination that might come out of the 
committee. 

The paragraphs that you read are included in the material that we 
submitted as a backup in preparation for this hearing. I would also 
like to read a quotation from another representative of one of the 
groups, which have appeared before us, the International Agency for 
the Industrial Accident Boards and Commissions, Mr. Ned Parsekian, 
who summarized the position taken by the majority of the board and 
commissions, representing State governments. 

They are part of State governments. Mr. Parsekian summarized 
the various shortcomings in the State picture dealing with this sub- 
ject. I would like to read a couple of paragr aphs from his statement 
presented here yesterday. After summarizing many shortcomings 
and areas that need to be worked on in order to get. the best. possible 
workmen’s compensation law dealing with radiation, he said: 

It seems clear that uniform criteria must be furnished to the States to insure 
adequate safety and workmen’s compensation protection. 

The development of peaceful uses of nuclear energy has, from its inception, 
been recognized as a national concern. The licensing of users of radioisotopes 
controlled by the Federal Government, as well as design and operating pro- 
cedures for nuclear reactors. 

This decision is a wise one, as the stand for minimum protection and for proper 
medical treatment are subject to change as scientific knowledge and industrial 
experience broaden our understanding of radiation hazards. 

That is what we are dealing with in this committee. That is our 
main source of interest. 

It would be unrealistic to expect that various jurisdictions to evaluate such 
advance knowledge and adopt uniform amended standards, whereas a central 
agency can assure prompt, expert evaluation and uniformity. 

That is from a representative of State boards and commissions deal- 
ing with this very problem. 

Mr. Curistenson. And he probably wasn’t speaking for anybody 
but himself. 

Representative Prick. No, he was speaking for the committee. I 
will identify him for you. This isa statement of Mr. Ned Parsekian, 
chairman of the Atomic E nergy Committee of the International As- 
sociation of Industrial Accidents Boards and Commissions. You 
must understand that this is also evidence to which we must give 
weight, the same as we give weight to your testimony. 

Mr. Curistenson. I hope you ‘do. Té will be very kind of you. 

Representative Pricer. It certainly will be considered in any delib- 
eration by the committee. 

Mr. Curisrenson. Thank you. 

Representative Price. Thank you, sir. 

Mr. Blackman ? 
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Mr. Buracxman. Mr. Christenson, I think one of the problems 
that has been brought out during the course of the people who have 
come before the committee and given of their knowledge is that be- 
cause each State takes its own action and does this in its own way, 
there is of necessity or there do actually appear, as reported in the 
committee print, differences between such things as limitation of time 
for filing, the kinds of injuries which are compensable, and so forth. 

Ionizing radiation injury or injuries which arise from this are 
not a respector of States. In other words, the same kind of injury 
will result to a person regardless of where he happens to be living 
or working. This means, therefore, that in one State this may be 
compensable and in another State it would not be. 

This is the problem, therefore, that we see from all of the evidence 
that has been given to us. 

I think what we are interested in is this: Couldn’t this type of 
problem be resolved in part by the Federal Government during guid- 
ance to these States or having some standards of criteria upon which 
these decisions could be reached ? 

Mr. Curisrenson. For a moment I am giving you my own reactions 
and not speaking for anybody else. I think the best thing that can 
happen in the field of workmen’s compensation and occupational dis- 
ease is to let 49 States go 49 different ways. There will always be 
what are called laggards. 

There will also then be what you call leaders. They will not be 
sticking to some minimum or to some basic standard that is set up by 
somebody who has had a committee hearing or two somewhere. 

We think in Minnesota that we are very liberal. We pay medical 
for life. You can’t pay it any longer than that. We pay benefits for 
life. You can’t pay it any longer than that. We include in occupa- 
tional disease every goldarn thing including anything you can think 
of. We have 104 weeks healing period where the average State has 
20 or 26 weeks. We pay a widow more in Minnesota than any other 
State in the Union. 

So we can brag about it. Maybe Tennessee doesn’t do that good or 
maybe some other State doesn’t do that good. But as long as you 
leave this free, Mr. Blackman, some States will lead and some States 
will catch up and some progress will be made. But if you are going 
to set a uniform or a rigid minimum standard or whatever you want 
to call it, here in Washington, that is going to be a lot lower than 
some States would go and a lot higher than some States would go and 
you are going to, in our opinion, have a rigidity there which is not 
good. 

Sure, we know that in the field of nuclear reactors the AEC has got 
to supervise their sites, and their installation, and their safety 
measures, and the whole problem that goes with it. 

Nobody is arguing about that. By the same token there are thou- 
sands of radioisotopes which are going to be used in the next 5 years 
by industry throughout the country, and there is no conceivable 
realistic practical way that Washington here can send out enough 
people to supervise the safety, the health, the pollution, the waste 
disposal, the industrial commission, the regulations of every plant. 

Tt. has got to be on the State level, then don’t hamper it is our plea 
to you. Let the States in this transitional period with the experience 
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of engineers and technicians, with the industrial commissions, with 
the health departments, with business itself that knows more about 
this than the Government does either on a State or National level, 
have a chance. If they are keeping radiation injuries down to the 
level that I testified to, they are doing a whopping good job. Then 
why do we suddenly have to be confronted with this emergency, this 
demand that we have to have federalization or the whole thing is 
going to blow up in our faces. 

We just don’t think that is true. We think the best way you can 
meet it—and we may be wrong and God knows I am wrong once in 
a while, I guess I am usually wrong—gentlemen, if we are making 
progress faster than in any other industrial development that the 
world has ever known, if we are holding accidents to the lowest level 
that any country has ever done, if people are meeting all over the 
country, between industry and with lawyers and with welfare people 
and with technicians and everybody else trying to figure out how 
can we do a good job on this, you men, no matter how well meaning 
you can be, cannot help that problem. 


It is best left alone in this transitional period in our humble 
opinion. 


Representative Price. When did Minnesota amend its workmen’s 
compensation law to include radiation ? 

Mr. Curistenson. In 1955 about 5 months after you men in Con- 
gress passed the law. All we had to do was to include radiation 
Fasatite with our other occupational diseases. Then, later, our Gov- 
ernor appointed an advisory council of industries and business and 
people from the University of Minnesota and from labor unions 
and even from the league of women voters to give this thing a study 
for a year, at the end of which we came out with a new set of rules. 

Then just about 4 months ago our department of health came out 
with a whole codified set, borrowed from New York, Massachsetts, 
and every other place. 


We think we have the most modern up-to-date set of rules and in- 
spection and so forth of any State in the Union. 

Representative Pricer. ia your set of rules or regulations based 
on the public health law or the workmen’s compensation law? 

Mr. Curistenson. Both. First of all the department of health has 
delegated to it the authority to control this field by statute. Under it 
they issue rules and regulations which they can change from time 
to time as occasion demands. As to workmen’s compensation and 
occupational disease that is straight statutory laws administered by 
the industrial commission. 

Representative Price. In other words, the rules with regard to 
radiation hazards as a compensable occupational disease are based 
on your workmen’s compensation law. That is your statutory base 
for your rules? 

Mr. Curistenson. Yes, sir. Our legislature is in the process now 
of amending the statute of limitations to make it unlimited. So the 
guy can get sick 37 years from now and if he got a nuclear exposure 
37 years ago we are going to give that guy a chance to get his com- 
pensation if he can establish that is the cause of it. 


Representative Price. You might be able to assist in formulating 
some standards for other States to follow? 
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Mr. Curistenson. That is good. We are working at it. You just 
giveusachance. A free America is a whole lot better than a restricted 
America in our opinion. 

Representative Price. I told you before, Mr. Christenson, we are 
not here talking on the basis of any legislative proposal. We are 
trying to get a clear picture of the problem involved. 

Tf we then felt that there was nec essity for action to do something 
about the overall problem, then we might possibly evolve some legis- 
lation. 

Mr. Curistenson. This is the first time in my life I ever kept a 
committee until 5 minutes to 1. I will always remember it. 

Representative Price. We enjoyed your testimony. 

Mr. Curisrenson. Thank you. 

Representative Price. The committee will recess now until 2 o’clock 
this afternoon when we will meet in the Old House Office Building 
in the Veterans’ Affairs Committee room No. 356, in order to provide 
an opportunity for the seminar to be held this afternoon. 

Some of the participants have to catch planes for out-of-town en- 
gagements. 

Dr. Dunham will testify following the seminar. We will begin the 
afternoon session at 2 o’clock in the Old House Office Building, room 
356, and Mr. Yount will be the first witness this afternoon. 

(W hereupon, at 12:50 p.m., the subcommittee recessed to reconvene 
at 2 p.m., the same day.) 


AFTERNOON SESSION 


Representative Pricer. The committee will be in order. 

This is the final session on this phase of the public hearings on em- 
ployee radiation hazards and workmen’s compensation. 

The first witness this afternoon will be Mr. Hubert W. Yount, 
representing the insurance associations. 

Mr. Yount, will you come around? I understand that you are 
representing the mutual insurance companies. 


STATEMENT OF HUBERT W. YOUNT,' EXECUTIVE VICE PRESIDENT 
OF THE LIBERTY MUTUAL INSURANCE CO., BOSTON, MASS. 


Mr. Yount. Mr. Chairman, because of the shortness of time allotted 
to the insurance industry I am representing two insurance organiza- 


21Born Biltmore, N.C., Mar. 8, 1900; son of Jay Berry and Candace (Drum) Yount; 
bachelor of science degree, Ohio State University, 1921; master of science degree, Massa- 
chusetts State College, 1923; married Ruth Millicent Carpenter, Oct. 25, 1924; 1 daughter, 
Elizabeth Anne (Mrs. Wallace Gordon Black) ; Massachusetts State College, department 
of agricultural economics, instructor, 1923; assistant research professor, 1925; assistant 
professor, 1927; joined Liberty Mutual Insurance Co. in 1929 as supervisor of research ; 
associate actuary 1932; actuary, 1933; vice president and actuary, 1934; vice president 
and underwriting manager, 1943; vice president of Liberty Mutual Fire Insurance Co., 
1956; executive vice president of Liberty Mutual Insurance Co., 1957; member of the 
Corporation of the Massachusetts Memorial Hospital; member of American Statistical 
Association; fellow of the Casualty Actuarial Society; on board of governors of the 
Insurance Institute of America; on board of trustees and member of the executive com- 
mittee of the American Institute of Property and Liability Underwriters, Inc.; director 
of American Mutual Insurance Alliance; director and past president of the National Asso- 
ciation of Automotive Mutual Insurance Cos. ; president and director of the National 
Association of Mutual Casualty Cos.; member, Insurance Executives Advisory Group to 
Atomic Energy Commission, 1955; chairman, Underwriting Committee of the Mutual 
Atomic Energy Reinsurance Pool, 1955 ; member of Federal Saviasey Committee on Flood 


Indemnity, 1957; Alpha Zeta; Phi Kappa Phi; club: Brae Burn Country. Home: 


> — Avenue, Waban, Mass. Office: 175 Berkeley Street, Boston. Republican. 
sutheran. 
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tions interested in the workmen’s compensation field. The two most 
concerned are the American Mutual Insurance Alliance, and the As- 
sociation of Casualty and Surety Companies. 

Representative Price. We have had three other insurance repre- 
sentatives and we are glad to have you. I don’t want the impression 
to get about that the committee would sik out anyone who cares to 
testify on this subject. 

If it is necessary, if there is any group that feels that it hasn’t had 
an adequate hearing, we are prepared to extend the open hearings 
next week. 

Mr. Yount. If either of our groups feel that they have anything 
additional to add I am sure they would be glad to do it by statement. 

Representative Pricer. You are priv ileged to submit a statement or 
if you want an open hearing we will certainly arrange a hearing 
for you. 

Mr. Yount. Mr. Chairman, I am executive vice president of Liberty 
Mutual Insurance Co. of Boston, Mass., a member of the American 
Mutual Insurance Alliance which is a nonprofit trade association with 
headquarters at 20 North Wacker Drive, Chicago, Ill. I am speak- 
ing today on behalf of these 110 mutual insurance companies, many 
of which write workmen’s compensation insurance. 

Because of the short time allotted to insurance organizations, I am 
also speaking for the 130 capital stock member companies of the 
Association of Casualty and Surety Companies, most of which also 
write workmen’s compensation insurance. The member companies 
of these two associations write most of the workmen’s compensation 
insurance assumed by private carriers in the United States. 

The written statement before you was prepared before we knew the 
precise nature of the testimony to be presented. With your permis- 
sion I would like to allow this statement to stand for the record and 
to take advantage of the time at my disposal to discuss in a little 
more detail the relationship of the casualty insurance industry to 
this problem. 

Representative Price. That is perfectly permissible. Your full 
statement will appear in full in the record. 

(The statement referred to follows:) 


STATEMENT OF HUBERT W. YOUNT 


Since the beginning of our workmen’s compensation system in 1910 these 
companies have cooperated with employers and with other interested groups 
within each State to prevent loss, to improve the administration of the work- 
men’s compensation law, to provide prompt payment of indemnity benefits and 
skilled medical services to injured employees. Each of the two associations, as 
well as those insurance companies which write workmen’s compensation insur- 
ance, maintain loss prevention departments which function in the prevention of 
occupational accidents and diseases. 

It is clear, therefore, that private insurance has had and has today a vital 
part in the administration of our present State workmen’s compensation system. 
For that reason we are presenting our views on the subject now under study 
by this committee. 

The insurance industry maintains that the foremost problem in the field of 
industrial radiation hazards is the prevention of loss. Certainly the record 
presented here has shown conclusively that sound prevention methods have 
thus far reduced the problem of compensation for disability from radiation to 
a very minor part of the workmen’s compensation area. 

At the same time we are necessarily aware that the nuclear industry is ex- 
panding rapidly, it is still highly experimental and there is need for rapid exyan- 
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sion in the number of trained personnel necessary to maintain a high standard 
of loss prevention service. 

We see the need for uniform high standards in industrial practice for the 
more hazardous nuclear operations. However the rapid growth in industrial 
use of less hazardous radioactive materials requires rapid adaptation to change 
which perhaps can be handled most adequately at the State level. 

In any event, the trained personnel of the insurance industry are the first line 
of defense through day to day inspection and enforcement of sound practices, 
even in areas where no codes or standards yet apply. 

' The committee has already heard in detail testimony concerning the protec- 

tion given workers who suffer radiation injury by our present State workmen’s 
compensation laws. It is not necessary to review that testimony. This state- 
ment will outline certain basic principles which are fundamental in the con- 
sideration of the question of whether a State workmen’s compensation system 
can solve the problems posed by the exposure of workers to radiation. 

Insurance is a risk-shifting and risk-distributing device. Through the pool- 
ing of risks it substitutes certainty for uncertainty and makes it possible for 
an employer to fix the cost of his liability under a workmen’s compensation law. 
Without insurance most employers could not participate in the workmen’s com- 
pensation system. In this respect the role of insurance is to protect an employer 
against loss. 

In addition to protection against loss, a workmen’s compensation insurance 
arrier gives an employer a number of services, including loss prevention, claims 
and legal services in connection with investigation of claims and defense of 
suits covered by the policy. 

Insurance serves the injured worker by providing security for the payment of 
compensation benefits, by the prompt payment of benefits due the worker, and 
by providing skilled medical and rehabilitation services designed to minimize 
his economic loss and restore him to gainful employment. 

Workers also benefit directly from the effective results of loss prevention. 

From the beginning of our compensation system it has been the policy of the 
insurance industry to be neutral in controversies concerning what employers are 
to be subject to workmen’s compensation laws, what injuries or diseases are to 
be compensable, and what benefits are to be paid. Upon request it has pro- 
vided other interested parties including State legislatures with technical advice 
and information. 

It has, however, regarded its primary function as that of providing security 
for the payment of benefits required by a workmen’s compensation law, pro 
viding employers with protection against liability under that law. and such 
further voluntary coverage as employers need or wish to ouy with respect 
ro work injuries suffered by their employees. The insurance industry also has 
the oblization to prevent occupational injury, including disease, as far us that 
is possible, by ingenuity and research and hard work. 

The foregoing should not be taken to mean that insurance men as citizens 
are unmindful of the objectives which should be accomplished by a workmen’s 
compensation law in an industrial society. All it means is that the industry has 
not taken sides in disputes as to the scope of workmen’s compensation laws or 
the benefits to be provided by such laws. 

The liability of an insurer under a workmen’s compensation policy issued to 
an employer is coterminous with the liability of the employer under each 
of the workmen’s compensation laws designated in the policy. 

Submitted herewith are two copies of the standard provisions workmen’s 
compensation and employers’ liability policy used throughout the United States 
by almost all private workmen’s compensation carriers. Attention of the com- 
mittee is particularly called to coverage A of insuring agreement I and condi- 
tion 8, which define the liability of the insurer to an injured employee of an 
insured employer. 
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STANDARD PROVISIONS FOR WORKMEN’S COMPENSATION 
AND EMPLOYERS’ LIABILITY POLICIES 


GENERAL INSTRUCTIONS 


1. Standard Language 


This form is expressed in standard language which may not be amended and no part of which may be omitted except (a) as indicated by these 
nstructions, or (b) as indicated in reference notes shown below referring to specific portions of the form, or (c) by an endorsement which states 
an amendment or exclusion of some provision of the form in accordance with the provisions of a manual rule, the form of which endorsement has 
been approved, if required, by the supervising authority of each state in which such endorsement is applicable. 


2. Optional Sequence and Arrangement 


The several parts of the form, viz., “Insuring Agreements,” “Exclusions,” “Conditions” and “Declarations” may appear in the policy in such 
sequence as the company may elect and the sequence and arrangement of the several provisions of those parts are also optional with the company. 


3. Descriptive Headings—Identitying or Indexing Designations 


The descriptive headings of the parts of the form (as quoted above) and of the major insuring agreements ('"Workmen’s Compensation” and 
“Employers’ Liability”) are standard expressions which may not be amended or omitted, but all identifying or indexing designations (such as 
Coverage A,” “Defense, Settlement, Supplementary Payments,” ‘‘Cancelation,” etc.), including literal or numerical designations of paragraphs 
or phrases may be amended or omitted at the company’s option. When such identifying or indexing designations, used for the purpose of refer- 


ence in the text of the form or any endorsement form applicable thereto, are amended or omitted, descriptive designations shall be substituted 
therefor 


4. Definition of “Standard Language” 


“Standard language” when used in these instructions means the form and endorsements either prescribed or approved by the insurance super- 
vising authority of the state in which policy forms and endorsements are approved or prescribed. In those states where supervising authorities do 


not have the authority to approve or prescribe policies, forms and endorsements, the term means the forms and endorsements adopted by the 
cumpames for use in such states. 


5. Special Conditions for Mutuals, Reciprocals and Participating Stock Companies 


When the policy is issued by a mutual company, a reciprocal association or a participating stock company having special provisions applicable 


to its membership or policyholders, such provisions, when approved by the supervising authority of the state in which the policy is issued if such 
approval is required, may be inserted in the policy 


REFERENCE NOTES 


1—Matter in brackets may be included, omitted or amended at the option of the company. 

2—The effective hour and date of the policy may be typed or printed in this space. 

3—Matter in brackets may be omitted. 

4—The applicable classifications, including the standard exceptions, may be typed or printed in this space. 

5—tThe capacity of the person countersigning may be stated. 

6—Declarations of this type calling for underwriting data and general information may be used at the option of the company. 


7—The name and location of the company are to be stated. The type of the company and the word used throughout the policy suitably to 
designate the company are to be stated. 


8—The exclusions may be combined into one or any other number of paragraphs. 
9— The language of this paragraph is optional with the company. 
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Z 
BLANK INSURANCE COMPANY 
[Workmen's Compensation and 
Employers’ Liability]! Policy No. — 
DECLARATIONS 


fem |. Name of insured _ a ins 


Address mn . _ ance . 7 a 
(No Street Town or City County 


State}* 


00 tadividual [> Partnership (1. Corporation 0 


(Other ' 
Lacations—All usual workplaces of the insured at or from which operations covered by this policy are conducted are located at the above address 
endless otherwise stated herein 


teem 2. Policy Period: From (See Reference Note 2 ) to 


12:01 A.M., standard time at the address of the insured as stated herein 


leom 3. Coverage A of this policy applies to the workmen's compensation law and any occupational disease law of each of the following states: 
































fem 4. Classification of Operations Premium Basis Rates 
"Na as Steet Fa ae ee Estimated | Per $100 r 
Entries in this Item, except os specifically provided elsewhere in this policy, Code Totai Annual — yo 
do not modity any of the ether provisions of this policy. Ne. Remuneration Remuneration Premiums | 3 
3 

Loss Constant 

Expense Constant | 

Loss and Expense Constant 

Policy Fee | 
(See Reference Note 4.) | | 
Minimum Premium $ Total Estimated Annual Premium $ 

tf indicated below, interim adjustments of premium shall be made: Deposit Premium $ 

3 

Semi-Annually 0 Quarterly 2 Monthly 0 
fem 5. Limit of Liability for Coverage B—Employers’ Liability: $ , Subject to all the terms of this policy having reference thereto. 
(“ 6. The insured is not conducting other operations at or from the locations described herein or any operations at or from any other loca- 

1 
tion in a state designated in Item 3; exception, if any- io 
ee 
Countersigned [____ ae eT }! by— a — 
(See Reference Note 5.) 
A. Renewal of policy number D. Record of past experience. 
B. Endorsement serial numbers E. Cancelation of similar insurance 6 


C Rating plan or premium discount 7 
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( BLANK INSURANCE COMPANY ] 


CPA caiscinilicll 


insurance company, herein called the company! } 


Agrees with the insured, named in the declarations made a part hereof, in consideration of the payment of the premium and in reliance upon the 
statements in the declarations and subject to the limits of liability, exclusions, conditions and other terms of this policy: 


INSURING AGREEMENTS 


1 Coverage A—Workmen’s Compensation 


To pay promptly when due all compensation and other benefits re- 
quired of the insured by the workmen's compensation law. 


Coverage B—Employers’ Liability 


To pay on behalf of the insured all sums which the insured shall be- 
come legally obligated to pay as damages because of bodily injury by 
accident or disease, including death at any time resulting therefrom, 
sustained in the United States of America, its territories or posses- 
sions, or Canada by any employee of the insured arising out of and in 
the course of his employment by the insured either in operations in 
a state designated in Item 3 of the declarations or in operations nec- 
essary or incidental thereto. 


1) Defense, Settiement, Supplementary Payments 


As respects the insurance afforded by the other terms of this policy 
the company shall: 


(a) defend any proceeding against the insured seeking such benefits 
and any suit against the insured alleging such injury and seeking 
damages on account thereof, even if such proceeding or suit is 
groundless, false or fraudulent; but the company may make such 
investigation, negotiation and settlement of any claim or suit as 
it deems expedient; 


(b) pay all premiums on bonds to release attachments for an amount 
not in excess of the applicable limit of liability of this policy, all 
premiums on appeal bonds required in any such defended pro- 
ceeding or suit, but without any obligation to apply for or furnish 
any such bonds; 


(c) pay all expenses incurred by the company, all costs taxed against 
the insured in any such proceeding or suit and all interest accru- 
ing after entry of judgment until the company has paid or 
tendered or deposited in court such part of such judgment as 
does not exceed the limit of the company’s liability thereon; 


(d) reimburse the insured for all reasonable expenses, other than 
loss of earnings, incurred at the company’s request. 


The amounts incurred under this insuring agreement, except settle- 
ments of claims and suits, are payable by the company in addition 
the amounts payable under coverage A or the applicable limit of ha- 
bility under coverage B 


1 Definitions 


(a) Workmen's Compensation Law. The unqualified term “work- 
men’s compensation law’ means the workmen's compensation 
law and any occupational disease law of a state designated in 
Item 3 of the declarations, but does not include those provisions 
of any such law which provide non-occupational disability benefits. 


(b) State. The word ‘‘state’ means any State or Territory of the 
United States of America and the District of Columbia 


(c) Bodily Injury by Accident; Bodily Injury by Disease. The con- 
traction of disease is not an accident within the meaning of the 
word “‘accident”’ in the term “bodily injury by accident’ and only 
such disease as results directly from a bodily injury by accident 
is included within the term “‘bodily injury by accident.” The 
term “bodily injury by disease” includes only such disease as is 
not included within the term “bodily injury by accident.” 


(d) Assault and Battery. Under coverage B, assault and battery shall 
be deemed an accident unless committed by or at the direction of 
the insured 


IV Application of Policy 


This policy applies only to injury (1) by accident occurring during 
the policy period, or (2) by disease caused or aggravated by exposure 
of which the last day of the last exposure, in the employment of the 
insured, to conditions causing the disease occurs during the policy 
period 


[EXCLUSIONS] * 


This policy does not apply: 


(a) to operations conducted at or from any workplace not described 
nm item 1 or 4 of the declarations if the insured has, under the work- 
men’s compensation law, other insurance for such operations or is a 
qualified self-insurer theretor; 


(b) unless required by law or described in the declarations, to 
domestic employment or to farm or agricultural employment; 


(c) under coverage B, to liability assumed by the irsured under 
any contract or agreement; 


(d) under coverage B, (1) to punitive or exemplary damages on 


lation of law, or (2) with respect to any employee employed in viols- 
tion of law with the knowledge or acquiescence of the insured or ary 
executive officer thereof; 


te) under coverage B, to bodily injury by disease unless prior to 
thirty-six months after the end of the policy period written claim is 
made or suit is brought against the insured for damages because of 
such injury or death resulting therefrom; 


(f) under coverage B, to any obligation for which the insured or 
any carrier as his insurer may be held liable under the workmen's 
compensation or occupational disease law of a state designated im 
Item 3 of the declarations, any other workmen's compensation or 





occupational disease law, any unemployment compensation or dis- 
account of bodily injury to or death of any employee employed in vio- ability benefits law, or under ary similar law 
CONDITIONS 

[The conditions, except conditions 8, 9, 10 and 16, apply to all coverages. }! 

[Conditions 8, 9, 10 and 16, apply only to the coverage noted thereunder. ]}! 
1. Premium The premium bases and rates for the classifications of becomes applicable to this policy under ary law regulating this insur- 
Operations described in the declarations are as stated ance or because of any amendments affecting the benefits provided by 
therein and for classifications not so described are those applicable in the workmen's compensation law, such change with the effective date 


accordance with the manuals in use by the company. This policy is 
issued by the company and accepted by the insured with the agrce- 
ment that if any change in classifications, rates or rating plans is or 








thereof shall be stated 
this policy 


mM an endorsement issued to torm a part o 
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When used as a premium basis, “remuneration” means the entire 
remuneration, computed in accordance with the manuals in use by the 
company, earned during the policy period by (a) all executive officers 
and other employees of the insured engaged in operations covered by 
this policy, and (b) any other person performing work which may 
render the company liable under this policy for injuty to or death of 
such person in accordance with the workmen's compensation law. “‘Re- 
muneration” shall not include the remuneration of any person within 
division (b) foregoing if the insured maintains evidence satisfactory 
to the company that the payment of compensation and other benefits 
under such law to such person is secured by other valid and collectible 
insurance or by any other undertaking approved by the governmental 
agency having jurisdiction thereof 


if the declarations provide for adjustment of premium on other 
than an annua! basis, the insured shall pay the deposit premium to the 
company upon the inception of this policy and thereafter interim pre- 
miums shal! be computed in accordance with the manuals in use by the 
company and paid by the insured promptly after the end of each in- 
terval specified in the declarations. The deposit premium shall be 
retained by the company until termination of this policy and credited 
to the final premium adjustment 


The insured shal! maintain records of the information necessary for 
premium computation on the bases stated in the declarations, and shall 
send copies of such records to the company at the end of the policy 
period and at such times during the policy period as the company may 
direct. If the insured does not furnish records of the remuneration of 
persons within division (b) of the definition of remuneration fore- 
gorng, the remuneration of such persons shall be computed in accord- 
ance with the manuals in use by the company 


The premium stated in the declarations is an estimated premium 
only. Upon termination of this policy, the earned premium shal! be 
computed in accordance with the rules, rates rating plans, premiums 
and minimum premiums applicable to this insurance in accordance 
with the manuals in use by the company. If the earned premium thus 
computed exceeds the premium previously paid, the insured shall pay 
the excess to the company; if less, the company shall return to the 
sured the unearned portion paid by the insured. All premiums shall 
be fully earned whether any workmen's compensation law, or any part 
thereof, is or shall be declared invalid or unconstitutional 


[2. Long Term Policy !f this policy is written for a period longer 

than one year, all the provisions of this policy 
shall apply separately to each consecutive twelve months period, or, 
sf the first or last consecutive period is less than twelve months, to 
such period of less than twelve months, in the same manner as if a 
separate policy had been written for each consecutive period. The 
earned premium for each such period shall be computed as provided 
by Condition | of this policy, subject, except as otherwise provided in 
the manuals in use by the company with respect to classifications of 
operations for which this policy provides a per capita premium basis, 
te the following provisions: 


ta) The premium rates for the first consecutive period shall be those 
stated in the declarations and those applicable for such period in 
accordance with the manuals in use by the company; 


{b) The premium bases, classifications of operations, rates, rating 
plans, premiums and minimum premiums for each such subse- 
quent period shall be those applicable for such period in accord- 
ance with the manuals im use by the company. 


3. Partnership or Joint Venture if the insured is a partnership or 

as Insured joint venture, such insurance as is 

afforded by this policy applies to 

each partner or member thereof as an insured only while he is acting 
within the scope of his duties as such partner or member. 


4. Inspection and Audit The company and any rating authority hav- 

ing jurisdiction by law shall each be per- 
mitted to inspect the workplaces, machinery and equipment covered 
by this policy and to examine and audit the insured’s books, vouchers, 
contracts, documents and records of any and every kind at any rea- 
sonable time during the policy period and any extension thereof and 
within three years after termination of this policy, as far as they relate 
to the premium bases or the subject matter of this insurance. 


5. Notice of Injury When an injury occurs written notice shall be 

given by or on behalf of the insured to the 
company or any of its authorized agents as soon as practicable. Such 
notice shall contain particulars sufficient to identify the insured and 
also reasonably obtainable information respecting the time, place and 
circumstances of the injury, the names and addresses of the injured 
and of available witnesses 


6. Notice of Claim or Suit if claim is made or suit or other pro- 

ceeding is brought against the insured, 
the insured shall immediately forward to the company every demand, 
notice, summons or other process received by him or his representative 


7. Assistance and Cooperation The insured shal! cooperate with the 
of the Insured company and, upon the company’s 
request, shall attend hearings and 

triais and shal! assist in effecting settlements, securing and giving evi- 
dence, obtaining the attendance of witnesses and in the conduct of 
suits or proceedings. The insured shall not, except at his own cost, 
voluntarily make any payment, assume any obligation or incur any 
expense other than for such immediate medical and other services at 
the time of injury as are required by the workmen's compensation law. 


8. Statutory Provisions The company shall be directly and primarily 

Coverage A liable to any person entitled to the benefits 

of the workmen's compensation law under 

this policy. The obligations of the company may be entorced by such 

person, or for his benefit by any agency authorized by law, whether 

against the company alone or jointly with the insured. Bankruptcy or 

imsolvency of the insured or of the insured’s estate, or any default of 

the insured, shal! not relieve the company of any of its obligations 
under coverage A, 


As between the employee and the company, notice or knowledge of 
the injury on the part of the imsured shall be notice or knowledge, as 
the case may be, on the part of the company; the jurisdiction of the 
insured, for the purposes of the workmen's compensation law, shall be 
jurisdiction of the company and the company shall in all things be 
bound by and subject to the findings, judgments, awards, decrees, 
orders or decisions rendered against the insured in the form and man- 
ner provided by such law and within the terms, limitations and pro- 
visions of this policy not inconsistent with such law. 


All of the provisions of the workmen's compensation law shall be 
and remain a part of this policy as fully and completely as if written 
herein, so far as they apply to compensation and other benefits pro- 
vided by this policy and to special taxes, payments into security or 
other special funds, and assessments required of or levied against 
compensation insurance carriers under such law. 


The insured shall reimburse the company for any payments required 
of the company under the workmen's compensation law, in excess of 
the benefits regularly provided by such law, solely because of injury 
to fa) any emplovee by reason of the serious and wilful misconduct of 
the insured, or (b) any employee employed by the insured in violation 
of law with the knowledge or acquiescence of the insured or any ex- 
ecutive officer thereof. 


Nothing herein shall relieve the insured of the obligations imposed 
upon the insured by the other terms of this policy. 


9. Limits of Liability The words “damages because of bodily injury 
Coverage 8 by accident or disease, including death at any 
time resulting theretrom,” in coverage B in- 
clude damages for care and loss of services and damages for which 
the insured is liable by reason of suits or claims brought against the 
insured by others to recover the damages obtained from such others 
because of such bodily injury sustained by employees of the insured 
arising out of and in the course of their employment. The limit of 
liability stated im the declarations for coverage B is the total limit of 
the company’s liability for all damages because of bodily injury by 
accident, including death at any time resulting therefrom, sustained by 
one or more employees in any one accident. The limit of liability 
stated in the declarations tor coverage B is the total limit of the com- 
pany’s liability for all damages because of bodily injury by disease, 
including death at any time resulting therefrom, sustained by one or 
more employees of the insured in operations in any one state desig- 
nated in Item 3 of the declarations or in operations necessary or in- 
cidental thereto. 


The inclusion herein of more than one insured shall not operate to 
increase the limits of the company’s lability. 


10. Action Against Company No action shal! he against the com- 

Coverage 8 pany unless, as a condition precedent 

thereto, the insured shall have fully 

complied with all the terms of this policy, nor until the amount of the 

insured’s obligation to pay shall have been finally determined either 

by judgment against the insured after actual trial or by written agree- 
ment of the insured, the claimant and the company. 


Any person or organization or the legal representative thereof who 
has secured such judgment or written agreement shall thereafter be 
entitled to recover under this policy to the extent of the insurance 
afforded by this policy, Nothing contained in this policy shall give 
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amy person or organization any right to join the company as a co- 
detendant in any action against the insured to determine the insured’s 
liability. 


Bankruptcy or insolvency of the insured or of the insured’s estate 
shall not relieve the company of any of its obligations under cov- 
erage B. 


1, Other insurance if the insured has other insurance against a 
loss covered by this policy, the company shall 
not be liable to the insured hereunder for a greater proportion of such 
loss than the amount which would have been payable under this policy, 
had no such other insurance existed, bears to the surn of said amount 
and the amounts which would have been payable under each other 
policy applicable to such loss, had each such policy been the only 
policy so applicable. 


12. Subrogation !n the evert of any payment under this policy, the 

company shall be subrogated to all rights of recov- 
ery therefor of the insured and any person entitied to the benefits of 
this policy against any person or organization, and the insured shall 
execute and deliver instruments and papers and do whatever else is 
necessary to secure such rights. The insured shall do nothing after 
loss to prejudice such rights. 


13. Changes Notice to any agent or knowledge possessed by any 
agent or by any other person shall not effect a waiver 
or e change in any part of this policy or estop the company from as- 
serting any right under the terms of this policy; mor shall the terms of 
this policy be waived or changed, except by endorsement issued to 
form a part of this policy [ , signed by : é 
(here insert titles of authorized company officials or representatives) ; 
provided, however, changes may be made in the written portion of the 
declarations by____ ancl caihcctasteaietnaatlathdiaials Jctacisasatateie 
insert titles of authorized ¢ company er when initialed by 
such. __ there insert 
titles of authorized company representatives) o or by endorsement issued 
to form a part of this policy signed by such______ mae: 
(here insert titles of authorized company representatives) 





14. Assignment Assignment of interest under this policy shall not 

bind the compary until its consent is endorsed 
hereon. If, however, during the policy period the insured shall die, and 
written notice is given to the company within thirty days after the date 
of such death, this policy shall cover the insured’s legal! representative 
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as insured; provided that notice of cancelation addressed to the in- 
sured named in the declarations and mailed or delivered, after such 
death, to the address shown in this policy shall be sufficient notice to 
etfect cancelation of this policy. 


15. Cancelation This policy may be canceled by the insured [by sur- 

render thereof to the company or any of its auth- 
orized agents or}3 by mailing to the company written notice stating 
when thereafter the cancelation shall be effective. This policy may be 
canceled by the company by mailing to the insured at the address 
shown in this policy written notice stating when not less than ten days 
thereatter such cancelation shall be effective. The mailing of notice 
as aforesaid shail be sufficvent proof of notice. The [time of the sur- 
render or the} effective date [and hour] of cancelation stated in the 
notice shall become the end of the policy period. Delivery of such 
written notice either by the insured or by the company shall be equiv - 
alert to marling 


If the insured cancels, unless the manuals in use by the company 
otherwise provide, earned premium shall be (1) computed im accord- 
ance with the customary short rate table and procedure and (2) not 
less than the minimum premium stated in the declarations. If the 
company cancels, earned premium shall be computed pro rata. Pre- 
mium adjustment may be made at the time cancelation is effected and, 
if not then made, shal! be made as soon as practicable after cancela- 
trom becomes effective. The company’s check or the check of its 
representative mailed or delivered as aforesaid shall be a sufficient 
tender of amy refund of premium due to the insured. 


When the insurance under the workmen's compensation law may 
rot be canceled except in accordance with such law, this condition so 
far as it applies to the insurance under this policy with respect to such 
law, is amended to conform to such law. 








16. Terms of Policy Conformed Terms of this policy which are in 
to Statute conflict with the provisions of the 
Coverage A workmen's compensation law are 

hereby amended to conform to such law. 


17. Declarations By acceptance of this policy the insured agrees 

that the statements in the declarations are his 
agreements and representations, that this policy is issued in reliance 
upon the truth of such representations and that this policy embodies 
all agreements existing between himself and the company or any of its 
agents relating to this insurance. 


In witness whereof, the Blank Insurance Company has caused this policy to be signed by its president and a secretary at 





(FACSIMILE OF SIGNATURE) 
Secretary 


and countersigned on the declarations page by a duly authorized agent of the company. 


(FACSIMILE OF SIGNATURE) 
President 
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From our experience in insuring all types of industrial operations, including 
nuclear exposures, we conclude that there is no national emergency with 
respect to workmen’s compensation benefits for radiation injury. Nothing in 
the record of the past or in present plans for the future indicates the likeli- 
hood of such emergency. 

No legislation is needed at the national level. In fact there are many areas 
of industry involving more employees than the nuclear industry where similar 
problems exist which are being solved. 

It is the conviction of the insurance industry that the present State workmen’s 
compensation system can and will meet the problems posed by the increasing 
exposure of workers to radiation. First, the laws of a number of States, notably 
Massachusetts, Rhode Island, New York, and California, already give an ade- 
quate remedy for radiation injury. 

With the exception of six or seven States, every one of our State workmen's 
compensation laws gives either complete or relatively broad occupational disease 
protection. Relatively simple amendments to those laws will make every radia- 
tion injury compensable. In the remaining States more extensive legislation 
will be necessary. 

That the States are alive to the need for this legislation is shown by the state- 
ments made to this committee by the Council of State Governments und by 
the International Association of Industrial Accident Boards and Commissions. 

The statements already made to you by Mr. Christenson and others estab- 
lishes that employers and their associations will not oppose, but rather will 
support, appropriate legislation to make all forms of radiation injury com- 
pensable. The insurance indusrty does not oppose, but on the contrary is in 
favor of, such legislation. The industry stands ready to insure whatever 
liability may be imposed on employers under any workmen’s compensation 
law, and to take or to cooperate in such measures as are necessary to provide 
security for payment of compensation in long-delayed emergency cases. 

In all but five of the States the workmen’s compensation law is now enforced 
and administered by an administrative agency. Almost all of these agencies 
have been in existence for many years and every one of them have on their 
staffs skilled hearing officers and administrators, many of whom have handled 
radiation injury claims 

Each of these officials is familiar with conditions in his State, is acquainted 
with many of its physicians, knows its hospitals. To scrap these existing or- 
ganizations, which in general are administering efficiently their several work- 
men’s compensation laws, or even to turn over to another agent the handling 
of a limited class of claims, such as claims for radiation injury, is both un- 
necessary and unwise and would result in unnecessary expense. The cure to 
the radiation injury problem and to other inadequacies in some State laws is 
not federalization but rather the utilization of our existing system in the con- 
tinued improvement of our State laws. 

The problems presented by radiation injuries, particularly long-delayed emer- 
gence diseases, are not new to workmen’s compensation administrators or in- 
surance carriers. In those States where such injuries are now compensable 
under their laws, compensation insurance carriers are paying benefits and pro- 
viding medical and hospital services. 

An employer in a State with a law which does not make latent radiation 
injuries compensable can get from many private insurance carriers voluntary 
compensation coverage, either for such injuries or for all occupational disease. 

At the present time every State workmen’s compensation law would regard 
as an injury by accident, and hence compensable, a radiation injury resulting 
from a single massive exposure. 

It will be several years at least before delayed emergence injuries from to- 
day’s exposures present a problem. There is ample time for careful and intelli- 
gent study by those interested of the problems arising from the increasing 
exposure of workers to radiation and for appropriate actian by State legislatures. 

The desired objectives can be obtained by intelligent cooperation between the 
State government, its private industry, insurance carriers, including State com- 
pensation funds, compensation administrators, and labor. 

The consideration of Federal intervention in a field heretofore reserved ex- 
clusively to the States should certainly be deferred until the States demonstrate 
that they will not or cannot deal with the situation. 

The insurance industry respectfully submits that the centralized administra- 
tion of all or of a segment of the present State workmen’s compensation system 
is not in the interests either of employers or of workers. Industrial and economic 
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conditions vary from State to State. Hence, the demands put upon the work- 
men’s compensation system in one State differ from those in another. Maine 
does not need the same compensation law as New York, or Wyoming as Penn- 
sylvania. 

A workmen’s compensation law, as an integral part of the social and economic 
structure of a State should be responsive to the needs of that State. Moreover, 
our present separate State workmen’s compensation laws and State administra- 
tion permits a wide variety of experiments in legislation as well as in ad- 
ministration. 

Ideas and experiments in legislation as well as in administration. Ideas and 
programs which work well in one State are gradually adopted by other States 
and adapted to their laws. 

One overall workmen’s compensation law will not encourage, but rather will 
discourage, such experimentation and hence in the long run will not speed but 
will rather hinder progress in the workmen’s compensation field. 

For the reasons above stated, the insurance industry is convinced and urges 
that our present system of State workmen’s compensation laws will in the long 
run best fulfill the needs of society and, in particular, of employees and of 
injured workers. Further, experience in Massachusetts, Rhode Island, New 
York, and California, as well as in other States, establishes that the problems 
presented by radiation injuries can be handled under a State workmen’s com- 
pensation law. 


In the absence of an emergency, and there is no emergency, the States should 
be given the opportunity to amend their compensation laws to give workers an 
adequate remedy for radiation injury and for other occupational diseases. 
Within the limitation imposed on the insurance industry by reason of its peculiar 
position with relation to workmen’s compensation, it will do whatever it can 
to assist those interested in securing the necessary to the workmen’s compensa- 
tion laws of my State. The information developed at these hearings will be of 
great assistance to those persons concerned with what amendments are neces- 
sary to afford, under any State workmen’s compensation law, an adequate 
remedy for radiation injuries. 

(The oral testimony follows :) 

Mr. Yount. Mr. Chairman, our companies believe that these hear- 
ings and the evidence which is being adduced are a very important 
contribution to progress in the field of employee radiation injury. 
We believe it will be important in assisting all organizations, private 
and public, in coping with the problem. So far as the insurance 
industry is concerned, we are vitally concerned with all of the prob- 
lems which have been discussed. Our companies are in the position of 
middlemen in the workmen’s compensation business. We have respon- 
sibilities in two ways, to employers and to employees. First of all, we 
have responsibilities in the furnishing of the financial protection 
which is required by law, or which is elected by an employer, and 
in furnishing the services contemplated by the insurance contract. 
The first and most important of these, at least so far as workmen 
are concerned, is the guarantee of the payment of benefits. Of equal 
importance, however, we regard our function of loss prevention, the 
furnishing of trained people who work with employers to prevent 
losses. We also furnish to the employer the well-known services in 
connection with the handling of claims, the adjudication of disputes, 
and the matter of carrying out the statutory liabilities for the pay- 
ment of whatever is required. 

We also have responsibilities to injured workmen. These we have 
pursued diligently over the years in making sure, first, that the 
liabilities due are paid scomeiie and paid with a minimum of 
controversy. However we have never been satisfied with the mere 
payment of statutory benefits, whether weekly indemnity or medical 
benefits. We also recognize our responsibility to provide skilled medi- 
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cal, hospital and rehabilitation services in order to reduce the lost 
time of the injured employee. These services are not minimum, but 
within the allowable practices permitted by law are deliberately se- 
lected to speed recovery and restore earning capacity. When injuries 
are permanent we are interested in such rehabilitation as will restore 
the employee to maximum earning capacity within his economic group. 
In this connection we work with employers to find suitable employ- 
ment for the physically handicapped. 

In the area of radiation injury we have been concerned with the ex- 
pansion of medical knowledge in the diagnosis and treatment of such 
injuries. We have encouraged staff and consulting medical specialists 
to learn more about these hazards and to work with employer medical 
departments on these matters. 

For these reasons of dual responsibility, our insurance industry does 
not customarily take positions as to how much compensation should 
be paid or the details of compensation laws with respect to who should 
benefit and under what terms. However, we are vitally concerned 
with the carrying out of the social and economic purposes of state 
workmen’s compensation laws. In this connection we are in general 
agreement with the factual testimony which has been introduced 
pointing out certain deficiencies in those laws. Mr. St. Clair has 
testified as an individual in respect to these matters, and we agree 
that all members of our industrial population should qualify as nearly 
as possible for equal treatment under the provisions of their particular 
State workmen’s compensation law. 

Now I would like to turn particularly to our concern with loss 
prevention. It is interesting that in all the testimony thus far little 
or nothing has been said, I believe, about insurance company activities 
in the field of prevention of loss. It might be interesting for the 
committee to know that my company was organized as a workmen’s 
compensation carrier. The first employee we put on the payroll was 
a safety engineer. In the original directives to our staff the preven- 
tion of loss was the first assignment. All major workmen’s compen- 
sation insurance carriers today place a high priority on the prevention 
of loss. 

In connection with the radiation problem, our people are the line 
of first defense. The hundreds of trained experts in the employ of 
the insurance companies are first on the ground both before something 
happens and after it happens. They are in the plants far more fre- 
quently than all the inspection forces provided by all the public 
agencies, State or Federal. The insurance safety men have had to 
make their own rules and standards frequently where there were 
none for guidance. They have had to improvise. They have had to 
do that for almost 50 years of the workmen’s compensation business, 

all designed to prevent loss in a changing industrial society. 

In the course of the hearings two problems stand out which I would 
like to discuss separately. 

The first is really the area of prevention of loss and what should 
be done about it, and the other has to do with what kind of work- 
men’s compensation benefit system should apply. 

Our feeling is that all of the statements which have been made here 
about the severity of the hazard are perhaps not exaggerated. Our 
companies have been concerned in insuring most of these atomic 
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plants on a day-to-day basis to discover that regardless of codes and 
regulations safe operation occasionally slips. It is interesting that in 
the testimony which has been introduced as to failure of operations, 
most of the examples indicated that that inspection has failed under 
Federal standards, presumably under Federal control and regula- 
tions. So our feeling is that regardless of the code and the standard 
upplied, that the enforcement of it and the da -to-day job of keeping 
it in effect is by far the most important part of the prevention of loss. 

I believe there was some testimony to this effect last week. Our 
companies are doubly concerned about safe operations because, as 
you know, in addition to writing workmen’s compensation we have 
also provided some $60 million of third party liability insurance on 
nuclear concerns, and through other pools an additional $65 million 
on nuclear property insurance. We have a chance of high dollar loss 
dependent on the prevention of loss in the entire field of nuclear 
energy. We think that the financial interest which we have, our ready 
access to the plant premises, our consultation and work with em- 
ployers to set up rules of safe operation under which they conduct 
their operations, our inspection to see that they are enforced—all 
demonstrate that the casualty insurance business has a very vital in- 
terest in the problem of radiation losses and is doing something 
about it. 

Our companies are concerned with some of the extreme positions 
taken with respect to the establishment of standards, the control which 
has been used somewhat loosely, and the policing or inspection for the 
maintenance of such standards. Our companies maintain that taking 
the radiation problem in its entirety the solution must rest on coopera- 
tive activity. We do not believe that the entire job can be done either 
by Federal or by State authority or, for that matter, by the insurance 
industry but that each has a part. We believe that the hazard is such 
as to require the concerted and collective energies of all parties at 
interest. We believe that certain action ma ie needed at the na- 
tional level, particularly in the collection of data and the assembling 
of all pertinent information upon which standards should be based. 
Perhaps a national standard is going to be required for the more haz- 
ardous types of nuclear operations. 

We are certain, however, that the nuclear industry is expanding in 
such a manner that a central agency, both for the promulgation of 
standards and for their control and enforcement, is a practical im- 
possibility. Consider for a moment the problem of radioactive iso- 
topes about which we are all concerned. There are today from 5,000 
to 6,000 users of such isotopes. A portion of the reaction development 
program, we believe, contemplates that some of the new reactors will 
be used to produce isotopes locally. The physical control of iso- 
topes as to their specific location and manner of use is already beyond 
detailed control. One of the things which makes the isotope program 
of great potential value is that industry is experimenting and finding 
new ways to use them. If we assume 50,000 potential users in 10 
years, the problem of policing may be seen in an entirely different per- 
spective. 

“Torani: standards are needed but we believe that such wide- 
spread multiple use of radioactive materials means that we must have 
State standards at the local level with local authorities concerned pri- 
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marily with the problem of maintenance and enforcement. Local 
standards should be based upon a nationwide program and the pres- 
ent method of developing standards as described in previous testi- 
mony seems to us to meet this requirement. The more hazardous 
types of nuclear exposure may still require national standards, par- 
ticularly under the Atomic Energy Commission program of reactor 
development. It may be found necesary, however, even with reactors, 
to place the small relatively nonhazardous medical research reactor 
in the same category as dentists’ and doctors’ X-ray equipment for 
purposes of local standards, inspection, and control. This is upon 
the assumption that numerically such reactors with known character- 
istics and hazards can best be handled as a standardized local hazard. 

In that group I plac ° insurance companies regardless of their official 
position because we alw ays have to work very closely with all State 
and Federal agencies on whatever safety standards they develop. 

So our conclusion with respect to the safety and prevention aspect 
is that this is not a unilateral job. It has to be a multilateral job. 
In whatever standards are established, we are throwing an increasing 
force of trained industrial hygienists, thousands of loss prevention 
engineers and inspectors into the area to help carry out the program. 

Now I would like to turn to the other aspect of the problem which 
has to do with the workmen’s compensation system. Some of the 
testimony has Se such extreme criticism of the present system 
that it can only be assumed to be based upon lack of knowledge of 
the facts. Several statements have been made implying that economic 
motives in workmen’s compensation are not good motives. The im- 
plication is that our activity in this field should be based on altruistic 
and humanitarian concepts. As citizens we have such concepts. 

However our companies believe that the greatest contribution which 
we have made to American industry and to industrial workers in 
workmen’s compensation has been the accidents that did not happen 
brought about largely by putting an economic motive on loss pre- 
vention. The economic motive arises in two ways. It arises out of 
competition between insurance carriers in providing a quality of loss 
prevention service. It provides an economic motive to the employer to 
work with his insurance carrier to keep his accidents from happening 
and reduce his costs. The statement was made yesterday that merit 

rating had outlived its usefulness. I think nothing could be farther 

frags the truth with respect to the general field of workmen’s com- 
pensation if by merit rating is meant gearing an employer’s cost to 
his experience within reasonable limits. 

A second group of statements are disturbing to us which, swinging 
broadly, indicate that the present State system is a total failure. 
Other speakers have testified as to the success of the system. All ad- 
mit that the present system has defects. Let us, however, give due 
consideration to the values inherent in the evolutionary nature of the 
present system and the extent to which this evolutionary process has 
developed to meet the varying needs of industry, geographical and 
technical, as they come along. 

One of the criticisms of the present system is that it has not met 
the problem of radiation. Mr. Price, you will recall our hearings 
4 years ago this spring at which an insurance industry committee 
was appointed to start thinking about nuclear insurance problems. 
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A half a dozen or so of us were appointed to that committee to find out 
something about the nuclear industry. I wonder if the critics of 
the lack of progress on the part of the States recognize that 4 years 
ago no one was permitted to know much about this business. When 
our group of insurance executives were taken around the country to 
visit the atomic installations, there was area after area and process 
after process that was classified, and could not be discussed. 

In 4 four short years we have moved from an area of complete ig- 
norance, almost complete security, almost complete concealment of 
the hazard and its nature, to one of gradual dispersion of information. 
I think our progress has been good in that short time. I don’t be- 
lieve that the compensation sy stem should be indicated for failing to 
meet a hazard that it did not have a chance to learn very much about 
very rapidly and in which the areas of ignorance are still immense, as 
demonstrated by testimony at this hearing. 

In all fairness it must also be pointed out that the main concern of 
the States as to nuclear hazards has been the hazard created by atomic 
reactors. Only a few States yet have reactor hazards of any signifi- 
cant potential. Only one power reactor is in operation for nonmili- 

tary purposes. A sharp argument of commendation can be advanced 
for the States being as forw ard looking as they have been with respect 
to such a new, little known, and relatively remote hazard. However 
we agree that more must be done. 

We are doing our part in the insurance industry to work with State 
groups in improving the situation. We feel that the States should 
be given a reasonable opportunity to act, and we thik that one of 
the most helpful things that will have come out of Washington in this 
respect is the report of these hearings which brings this material all 
together, and gives the States something on which to base decisions. 

‘Another aspect of the testimony upon which we would like to com- 
ment is that the present workmen’s compensation system is not perfect. 
Of course it isn’t. Nothing is perfect, and it never will be. Our com- 
mon law negligence system is open to the same criticism. Our ob- 
jective as insurance carriers is to get as near the point of no accidents 
and no losses as possible. Our objec tive from the standpoint of com- 
pensation is to get as fair and equitable a scheme as we can. I don’t 
think the system should be indicted as failing because it has not met 
in some States the challenge in this particular area which today em- 
braces a small fraction of a percent of the employed population of 
the country, and which until today has produced no serious compen- 

sation problems. We recognize that the problems may be there for 
the future. We have to keep working to prevent losses, and we have 
to keep working on getting a sound system of compensation if they 
happen. But our conclusions from all the testimony are that col- 
lectively such a good job in prevention has been done to date that 
there is no real emergency, national or local, with respect to the com- 
pensation problem. 

From the preceding discussion we draw certain general conclusions 
which I will restate: 

First, that the major problem is prevention. We in the insurance 
industry fear complacency as much as our labor friends who have 
testified. Our experience in trying to maintain sound practices under 
all conditions leads us to believe that we have a never-ending job on 
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our hands. Therefore we believe that prevention is the important 
thing, and that if we maintain a good system of prevention we are 
not going to have too much problem with workmen’s compensation 
benefits, although that problem must be met. 

Secondly, with respect to workmen’s compensation benefits, I would 
like to repeat the statement of others that we believe that there is no 
national emergency. We see no immediate development of such emer- 
gency. We do not believe that the emergency will exist in the future. 
We do not believe that national legislation with respect to workmen’s 
compensation benefits will be needed. We believe that the States can 
handle this problem and will handle it as satisfactorily as they are 
handling other compensation problems in their States. 

A third category of question has been raised on which I would like 
to comment briefly. The questions which have been raised in con- 
nection with a separate workmen’s compensation system for radiation 
injuries run to the root of the basic relationship between the States 
and the Federal Government, and the distribution of their powers. 
I assume this question will probably come up again in some hearings 
you are going to hold later this spring. It is our feeling that the 
States can operate in this area, should operate in this area, and will 
do a competent job in this area. 

We recognize the fact that States tend to move slowly in all types 
of new legislation. However I would like to call your attention to 
the fact in 1944 we had another emergency in State legislation. In 
that year a decision was handed down by the Supreme Court which 
reversed rulings of 75 years with respect to the status of the insurance 
business as commerce under the antitrust laws. In 3 years we were 
successful in getting every State in the country to pass legislation and 
to get a bill through Congress which tied in with such legislation. 
I cite this example to illustrate that where there is an emergency 
really facing the States, they have been able to move with considerable 
speed. 

In conclusion, then, Mr. Chairman, we recognize the radiation 
problem. We think we have a very important role in its solution. 
We call your attention again to the work which our companies are 
doing in the prevention of loss, and we offer the services of our com- 
panies to any and all groups in the further solution of the problem, 
either on the prevention of loss or in the development of legislation 
which might be helpful in straightening out some of the quirks that 
have been brought out in the hearing. 

Representative Price. Mr. Yount, you stated in the early part of 
your remarks that the careless handling or use of isotopes gave you 
some cause for concern. Would you elaborate on that a little? 

Mr. Yount. It is not merely isotopes, Mr. Chairman. It is the fact 
that with the best regulations anyone can put out and with the fore- 
men instructed and everybody presumably knowing what to do, they 
sometimes don’t do it. It is almost as simple as traffic regulations. 
You pass laws regarding the safe operation of motor vehicles, but 
people don’t abide by them. You put in strict rules regarding the 
handling of dangerous material and somebody decides to shortcut it 
occasionally. Our people continually are on the lookout for that, and 
we have discovered a number of cases where for short periods of time 
the regulations were not being observed. There is a continuous inspec- 
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tion job that needs to be done in large installations, at any rate, with 
respect to the maintenance of sound practices. 

Representative Price. How do insurance safety engineers enforce 
their recommendations on safety matters? 

Mr. Yount. In the field of nuclear energy liability insurance we 
have a provision in our insurance contract that we can shut them down 
through suspension of insurance coverage if a don’t comply with 
regulations. We have not actually done that, but we have had to 
point out in a case or two that they would be without coverage if 
they did not comply, in which event we had no difficulty in getting 
compliance. 

It is not always unwillingness to comply. Sometimes in the urgency 
of getting things done they get a little careless. That was brought 
out by several bits of testimony here. We have all run into it, I am 
sure, in our dealings with individual exposures. 

Representative Price. Are you familiar with this exclusion endorse- 
ment that was mentioned in the hearing this morning? 

Mr. Yount. I was not quite clear as to the exact reference. I 
thought I understood Mr. Goodman to say a liability policy exclusion, 
and there is such an exclusion. It applies to all policies. Of course, 
that is third party coverage. The reason that exclusion has gone out. 
is that under the Price-Anderson bill passed several years ago, anyone 
responsible for a nuclear incident under the terms of that bill is 
covered under a nuclear liability policy. Under the terms of the 
policies we write on nuclear facilities anyone is covered. If an auto- 
mobile owner driving through an industrial area causes a nuclear 
incident in one way or another, he is going to be covered under the 
policy which has been issued to the nuclear facility responsible. This 
exclusion is just an avoidance of duplication of coverage. I think 
that is what the reference meant, but I am not certain. 

Representative Price. Would you see if you could refresh yourself 
by looking at a copy of that endorsement ? 

Mr. Yount. This endorsement is the broad form nuclear energy 
liability exclusion and does exactly what I said previously. It elim- 
inates duplication of coverage between a pool policy and the policy 
to which this would be attached. It is the standard form which we 
are using on all business forms designed to channelize nuclear losses 
into the nuclear coverage which we issue for the pools. This is not the 
individual form. We have a narrower form which is put on certain 
individual policies which says in effect that if you are involved in an 
incident which is covered under a nuclear liability policy, then this 
policy does not apply. 

This particular endorsement goes a little further. It does not cover 
the ownership or operation or use of a reactor, for instance. Of 
course, they can’t get a license to operate a reactor unless they have 
provided financial protection under some other form. This eliminates 
double coverage on the standard liability policy on the one side and 
throws it under the nuclear policy on the other. 

If you would like a detailed explanation of this, I would like to 
have Mr. St. Clair give it to you, because he drafted the endorsement. 

er Price. I think perhaps we should have it for the 
record. 
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Mr. Younr. Would you like a written dissertation on it or would 
you like to have him testify ? 

Representative Price. Supply an explanation for the record. 

Mr. Yount. This does not take away anything from anyone the 
way it stands. This channels it so that it is on a nuclear policy. 

Representative Price. Mr. Blackman, do you have any questions? 

Mr. Buackman. Mr. Yount, you mentioned that in the loss preven- 
tion activities, if one of the insurance engineers found the regula- 
tions being violated, that there was something i in the terms of the 
contract that would indicate they have no coverage. 

Mr. Yount. The way the insurance contract reads, and the ar- 
rangement we have with the AEC is that where they violate sound 
requirements, we have the right to suspend coverage which serves 
automatically to close them down upon proper advance notice to 
the AEC of intent to do this. As a matter of fact, some of the 
cases where we have had this problem arise have not been in the 
category where the AEC had issued specific regulations. Let me 
repeat that suspension of coverage applies to liability coverage, since 
there can be no such suspension of the workmen’s compensation cover- 
age. You cannot suspend compensation coverage. 

The point I was getting at is that we have an instrumentality which 
we can use to shut down an unsafe operation. We copied this from 
the field of boiler insurance where similar provisions apply. It has 
not yet been used. Most employers are very cooperative in trying to 
reduce the hazard. As some of the testimony earlier indicated, they 
have difficulty getting below tolerable limits once in a while. 

Mr. Buackman. What if the employer does not follow the recom- 
mendations, let us say, of the insurance engineer. What happens 
under these circumstances? He does not agree > with him. He does not 
think these are necessary. 

Mr. Yount. You have a variety of avenues open to you. In a few 
cases we have gotten in touch with the AEC people to bring this 
situation to their attention and see whether they agreed with us. I 
believe the State departments of health or industrial hygiene have 
also been interested in the problem. You always have that course 
available if you have to use it in a State that has good regulations. 

Mr. Brackman. Have you given any thought to the possibility— 
your expression, for example, of the cooperative type of activity here 
with the insurance carriers, the States and the AEC all collectively 
performing this job of controlling the hazards due to the use of these 
materials—of having them all on the same fundamental basis, follow- 
ing to some extent that which is followed in certain States concern- 
ing the certification of insurance representatives as deputies of the 
Sta ites. 

Mr. Yount. We have not given any thought to that, although 
that idea crossed my mind in listening” to some of the testimony. I 
think we could do it, although as a general proposition, our insurance 
people do not like the idea too well of being regarded as policemen. 
In some areas any licensed elevator inspector who is an insurance 
company employee is delegated the job of making the official in- 
spections for the city or the State, as the case may ‘be. That would 
be one approach. I don’t know how that would work. 





oO 


_s 


as 
es 


_ -*» 





RADIATION HAZARDS 655 


In that connection, incidentally, I thought it was interesting that 
while there has been a lot of talk about Federal standards and con- 
trols which are going to be necessary in some areas, the evidence also 
brought out this} morning that you have to bring local authorities into 
the picture. That is particularly true in connection with handling 
and storage of radioactive isotopes or other nuclear materials in areas 
where there may be fire hazards that would contaminate the proper- 
ties over quite a wide area. 

Incidentally, our fire company inspectors are on this job, too. 
They are very much concerned about the handling and storage and 
use of radioactive isotopes from the standpoint of possible wide- 
spread contamination in the event of fire. 

Representative Price. Thank you very much, Mr. Yount. We are 
particularly glad to have you and the other representatives of the 
insurance companies who have testified during the hearing, Mr. Dor- 
sett and Mr. St. Clair. We appreciate also havi ing you and Mr. St. 
Clair take part in our informal advisory seminar which was held 
last spring which helped to set up the agenda for the present hearings. 

Mr. Yount. It is a pleasure to be here. 

Representative Price. The next witness will be Dr. W. A. McAdams 
of the General Electric Co. 


STATEMENT OF W. A. McADAMS,' GENERAL ELECTRIC CO., 
SCHENECTADY, N.Y. 


Mr. McApams. Mr. Chairman, the first thing I would like to do is 
to correct the title you have given me. The name should read Mr. 
William McAdams, not doctor. 

Representative Price. The staff gave you the doctor. 

Mr. McApams. I am manager of industry standards for the General 
Electric Co., and I am located at Schenectady, N.Y. I am speaking 
today on behalf of the General Electric Co. 

General Electric Co, is very grateful to the committee for the 
chance to participate in these ‘hearings on workmen’s compensation 
as it relates to radiation injuries and diseases. This matter has been 
of great concern to us, and we have done our best to keep carefully in 
touch with the development of this situation. 

Representative Price. I notice in the bibliography that you are a 
member of the National Committee on Radiation Protection. 

Mr. McApams. That is right. 


1 Born in Hagerstown, Md., in 1918 and graduated cum laude from Washington College 
in 1940 with a B.S. degree in mathematics and physics. 

After serving 3 years as a ballistics engineer for the Du Pont Co., he was transferred 
to the Manhattan project as a research physicist. Here he was coinventor of two nuclear 
fuel-testing methods and of a separations process, the latter with Dr. Eugene Wigner. 

He entered radiation protection work at Oak Ridge in 1944, transferred later to Hanford 
and worked through the radiological sciences organization there, becoming manager of what 
is now the radiation protection service there in 1951. In 1955 he became a consultant 
in radiation protection for the General Electric Co. at large. 

He is a member of the National Committee on Radiation Protection, and chairman of its 
subcommittee on Regulation of Radiation Exposure Dose. He is also chairman of several 
other national committees in the field. For the last 2 years has been a U.S. delegate to 
the nuclear energy meetings of the International Organization for Standardization. He 
spoke at the Second International Conference on Peaceful Uses of Atomic Energy at 
Geneva last September. He has been named a technical adviser on radiation protection 
to the 1959 International Labor Conference at Geneva in June and has also been named a 
delegate to the annual meeting of International Electrotechnical Commission at Madrid 
n July 

He was appointed manager of the Industry Standards Service in the Engineering Services 
Division of General Electric on Feb. 1, 1959. 
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Representative Price. What other committees are you a member of 
that would qualify you as an expert in this area ? 

Mr. McApams. At the present time I am chairman of the Z-54 com- 
mittee of the ASA on Radioactive Contamination Levels for Indus- 
trial Materials. I am chairman of the N-2 sectional committee under 
the Nuclear Standards Board of ASA. I am vice chairman of the 
Atomic Industrial Forum Committee on Standards. I am a member 
of the New York State Labor Department Committee on Radiation. 
And I think there are probably several others which I have not men- 
tioned. I have attended several international conferences on nuclear 
energy. Last year I spoke at the Second International Conference on 
Peaceful Uses of Atomic Energy on the subject of radiation protection. 

Representative Price. Did you present a paper at that conference? 

Mr. McApams. Yes, I did, sir. 

Representative Price. Will you proceed with your statement ? 

Mr. McApams. We have had a long and diversified experience in 
the use of radiation producing equipment and materials, and, at 
present, have more than 75 departments of our company engaged in 
work that requires the application of sound principles of radiation 
protection. General Electric is, therefore, well qualified to discuss 
matters pertaining to radiation safety. 


RADIATION PROTECTION 


Before analyzing the problem of workmen’s compensation it is 
appropriate that we review the development of radiation protection 
controls. As you know, radiation hazards were not something new 
arising out of the atomic age. It is true that never before had it 
been necessary to work with such large radiation sources or with such 
large quantities of radioactive materials. But long before the first 
chain-reacting pile was built at the University of Chicago, the medical 
profession and private industry had learned how to work safely with 
X-rays, radium, and other sources of radiation. 

The scientific knowledge and methodology developed by these and 
other groups were formulated into sound principles of protection by 
the National Committee on Radiation Protection. The recommenda- 
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tions of the national committee were then put into general use—on a 
voluntary basis—by industry and, in fact, by practically all organiza- 
tions engaged in radiation work. 

When the new atomic energy program came into being the same 
principles of control were adapted, again voluntarily, by the scien- 
tists and contractors working under the Manhattan Engineering Dis- 
trict. These scientists and contractors developed additional radiation 
control methods and these were incorporated, along with the NCRP 
recomemndations, into the operating procedures of the Atomic Energy 
Commission. 

By the late 1940’s some of the State governments, and several de- 
partments and agencies of the Federal Government, had begun to 
give recognition to radiation hazards by adding special provisions 
to their regulatory codes. However, until Congress passed the Atomic 
Energy Act of 1954, there was little governmental control over the 
many small radiation sources which were outside AEC facilities. 

The act of 1954 made it possible for private industry, hospitals, 
research organizations, and other groups to obtain and use nuclear 
fuels and byproduct materials under much less Federal (AEC) control 
than was possible before. This caused the States to examine their 
health “a safety regulations to see if they were adequate to deal 
with the hazards of atomic energy. 

In making this review the States discovered that the radiation 
sources associated with the atomic energy industry were only a small 
percentage of the total number of sources in use. Our studies indi- 
cated, I might say, that this percentage may be lower than 5 percent. 

The result was a concerted effort on the part of the States to develop 
radiation protection regulations—not primarily for the sources li- 
censed by the AEC, but for the much larger number of sources which 
they found were being used with little or no regulatory control. 

By the first of this year, 8 States had promulgated detailed radia- 
tion protection codes, 16 States had adopted procedures for the regis- 
tration of radiation sources and more than half the States had estab- 
lished some general radiation protection controls. 

In addition, many other States had approved regulations dealing 
with specific radiation problems. (Maps showing these developments 
are attached to this statement.) 








658 RADIATION 


(The material is as follows :) 


1954 


STATUS OF RADIATION PROTECTION SEPTEMBER 1, 


HAZARDS 





SOME GENERAL RULES 








NO RULES OR A FEW SPECIFIC RULES ONLY 


aan 








659 


RADIATION HAZARDS 








XINO SaInd OLALOadS MAA V WO STINY ON 
SHINY TVYANAD ANOS 


SHOUNOS AO ONISNAOIT YO NOLLVELSIOGY 


@d09 ONOULS 





| 


\ aaa etait ee FO ti i cca Occ tii 


XINO SHINY OLALO@dS MAA V YO STINN ON Date 
SHINY TVHHNAD aWOS 


SaOMNOS 40 ONTSNXOLT YO NOLIVEISTOGU . FReaeey 


Spe 








He eee | 2 : 


ee 
iene 


G@a0) ONOULS 








RADIATION HAZARDS 





rah he 
* 


9 . 
Bs < e.. 
ge eda tea 
i oie> 
a nee, 
Sa -eD ) 





660 


GOSGL “LT AYVONVE NoLodLoud NOLLVIGVY sO SiutVLg 














‘ 





k vy rrr op | 





KINO SHINN OlAlOG@dS MAA V MO SHINY ON 
IVYACISNOD WAGNN SNOITLVINO@ yO sawn SRS 
Ist S 3 


SNOLLVINDAY YO STINY ONILSIXA 


% 





° 
. %e 
eogtectece \s 
te Fee Fe RY 0 6 26 * 
Ce Oe Fog FRO £0 0 6 * 
Coote, Fea Ne %¢ *,'¢,"0.* 
09 Oo Og FAA EO 0 80 % 6 * 
© oe DIAL © .f 0.6 2. 8," 
ERY 6 5? 9 08.72," 0 
© 0 .%s %, © 
*,e 
- 


ay 





&e ®e 
See0 Seecces 


/ te a} 

















— 


S 
LL 





y) 
6G6L ‘ANVONdA, NOLLOWIK NOILVIGVY, dO SALVLE 
\ aT eesti ecm = TO ages sit ie 





662 RADIATION HAZARDS 


Mr. McApams. Now, we in the General Electric Co. believe that 
it is entirely proper for the ge to develop and administer radia- 
tion protection laws and codes. Nearly all matters relating to health 
and safety have traditionally au with the States. 

A large number of overall health and safety problems including 
pollution from chemicals, the handling of dangerous materials, the 
development of safety devices, and so forth, are being competently 
handled by the States. To single out radiation hazards and to estab- 
lish a nationwide Federal control over these hazards, as has been 
proposed by some groups, appears to be both unnecessary and un- 
reasonable. 

We also believe that the record shows that the States are accepting 
the responsibility for radiation protection on a very reasonable and 
effective time schedule. The States should be encouraged to con- 
tinue these efforts. 

Specifically: (1) We believe that there should be a procedure for 
State registration of radiation sources and that this should permit 
inspection of such sources by representatives of the State agency hav- 
ing the responsibility for control. We believe that such registration 
and the right of inspection should take the place of licensing. 

(2) We believe the States should establish regulations requiring 
the owners of industrial radiation sources to keep records adequate 
to estimate the radiation exposure of all persons exposed to the 
sources. These records should also be adequate to show the amount 
of any radioactive material that has been discharged to the en- 
git 

) We believe that reactor design and regulations for reactor 
id should not yet be made a part of radiation protection regu- 
lations. The achievement of reactor safety requires quite a different 
kind of technical competence than that required for radiation pro- 
tection. 

We believe the Federal Government should help the States to ulti- 
mately assume this responsibility. In the meantime, all agencies 
should cooperate through the work of the American Standards Asso- 
ciation, the AEC Statutory Committee on Reactor Safeguards, and 
other professional groups toward the development of standards which 
will obviate the present requirement of permissive licensing. 

Such standards will facilitate the ultimate transfer of this respon- 
sibility to the States. 


WORK MEN’S COMPENSATION 


You will remember that prior to the days of workmen’s compensa- 
tion, an injured employee could seek payment for his i injury or dis- 
ability only by suing his employer at common law. To win his case, 
negligence of the employ er had to be proved. Workmen’s compensa- 
tion established a new ¢ ‘oncept—employer lability without fault. We 
believe that workmen’s compensation laws are the proper means to 
compensate employees for occupational disabilities. 

Today every State has a workmen’s compensation law. Everyone 
of these laws provides some medical benefits and compensation for 


loss in earnings for any injury “that arises out of or in the course 
of employment.” 
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Therefore, throughout the United States all radiation injuries are 
now covered by workmen’s compensation regardless of where they 
occur. The chief point at issue, then, appears to be the coverage for 
slowly developing diseases resulting from radiation exposure. 

At present, in 31 jurisdictions out ‘of 51 all occupational diseases are 
covered. It is our opinion that the coverage in these 31 jurisdictions 
extends to radiation diseases. In 18 additional jurisdictions, only 
those occupational diseases listed in a schedule are compensable, but 
in 12 of these some radiation diseases are recognized. 

Only two States, Mississippi and Wyoming, employing only 0.8 
percent of the total work force, have no occupational disease coverage. 
Altogether, 94 percent of the work force today is in jurisdictions which 
recognize some or all radiation diseases. The General Electric Co. 
believes that all States should provide coverage for all slowly develop- 
ing occupational diseases, including those resulting from radiation ex- 
posure. 

In line with this—we believe that this committee might perform a 
real service by enunciating certain principles which appear fair and 
equitable against which each State might well check its workmen’s 
ora ion legislation, Our ideas of these principles are as follows: 

Diseases resulting from radiation should be covered under the 
wokaaars compensation law when they result from occupational 

causes. Under the law, the same kind of treatment should be given 
to occupational disease due to radiation as afforded other occupational 
(liseases. 

The time limit for filing a claim for slowly developing occupa- 
tional diseases, including diseases due to radiation, should run from 
the date of disability. “(This is presently true for over 75 percent 
of the covered work force. ) 

Payments under workmen’s compensation should cover com- 
plete medical treatment of all occupational injuries or diseases, in- 
cluding those resulting from radiation exposure. We find that 18 
percent of the work force in 33 jurisdictions are covered by these 
unlimited benefits. 

4. In the case of slowly developing occupational diseases where 
the degree of disability cannot be measured from time to time, as may 
be the case for radiation diseases, the employer responsible for costs 
should be that employer who last exposed the employee to the causative 
agent for a sufficient time to be a reasonably contributing factor in 
the development of the disease. 

The assignment of employer responsibility in this way will eliminate 
the need for what workmen's compensation people refer to as “second 
injury” provisions in the law. All but five States have some type 
of second injury provision, but we do not believe they are generally 
applicable to slowly developing occupational diseases of a latent 
nature. For this reason we see no need for action in this area. 

Workmen’s compensation should be payable for actual loss of 
earnings or loss of earning capacity due to an occupational disability. 
There should be no plan for the payment of workmen's compen- 
sation where an employee has been transferred to another job be- 
cause of radiation work restrictions, unless there is an actual finding of 
disability. 
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We know that such cases are far more common throughout industry 
for causes other than radiation exposure. For example, a man may 
become allergic to the materials with which he works, he may become 
physically incapable of handling heavy work, and so forth. To 
single out radiation as different in this respect would, we believe, be 
a serious mistake. 

Conclusion: In general, we believe that the theory of State regula- 
tions is sound for many reasons. However, our principal reason for 
this belief is that the States are concerned with and interested in de- 
veloping a climate in which its citizens can engage in industry to 
their benefit. 

There is an actual competition between the States tothisend. Those 
whose regulations are fair to the employee and employer create the 
best atmosphere. Hence, there is a continual competitive process at 
work developing and refining the State laws. Once such a matter 
is covered by Federal law this competition ceases and what may be 
fair in the beginning may become totally outmoded and unfitted to 
the local, national, or world situation. 

Mr. Chairman, this completes my formal remarks. 

Representative Price. Mr. McAdams, your recommendation No. 1 
on page 6, do you recommend that the coverage be compulsory ? 

Mr. McApams. Yes. 

Representative Price. Recommendation No. 2, should the time 
limit have some bearing upon the employee’s knowledge that the dis- 
ability arose out of his employment ? 

Mr. McApams. It is our feeling that the time limit should run from 
the time the disability is observed. In other words, this could be 
some considerable time after the injury occurred. 

Representative Price. That he had knowledge or reason to believe? 

Mr. McApams. That is right. This would be from the time he 
found out about it. 

Representative Price. Do you see any requirement for some guid- 
ance on the part of the Federal Government to the States in setting 
standards? 

Mr. McApams. I believe that the Federal Government through 
committees such as yours could outline desirable programs and urge 
by statesmanship or some other way to persuade the States to adopt 
these things. I don’t feel that we should enact a minimum set of 
standards to accomplish this. 

Representative Price. Mr. Blackman? 

Mr. Buackman. No. 

Representative Price. Mr. Toll. 

Mr. Toit. Mr. McAdams, I believe you are chairman of the sub- 
committee of NCRP that draws up regulations for consideration by 
the States? 

Mr. McApams. That is right. At the present time we are trying 
to draft a new model radiation protection code. As a matter of fact, 
I have a meeting tomorrow with members of the AEC in hopes that 
we can take the AEC regulations and mesh them with this model 
and come up with something which will be acceptable to both groups. 

Mr. Totu. I was going to ask when do you think these will be 
promulgated ? 
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Mr. McApams. I wish I could answer that question by saying that 
it will be within the next 2 months, but I rather thank it will be 4 or 
5 or perhaps 6 months before we come up with a final draft. 

Mr. Totu. There are now approximately seven States that have 
adopted regulations based on your previous recommendations, is that 
correct ? 

Mr. McApams. That is right. There have been modifications in 
these regulations in almost every case. Most of the States have seen 
fit to make changes to suit their own needs or to take advantage of 
some of the recommendations which several of us privately have made 
to them. 

Mr. Toit. Do you think there is any danger of the States that had 
adopted your previous recommendations not being able to bring them 
up to date fast enough to conform to your new recommendations? 

Mr. McApams. In most cases they are administrative codes issued 
by one department in the State, and I think for this reason it would 
be rather simple to revise these and bring them up to date. 

Mr. Tox. Can you think of anything that would be helpful to 
force any States to adopt these standards which have not yet done so? 

Mr. McApams. As a matter of fact, in some cases I have personally 
recommended to States that they not adopt a full radiation protec- 
tion code until this model has finally been drafted. I have taken that 
stand because I feel that they would simply have to revise it shortly 
thereafter anyway, and since our draft is imminent—at least not too 
far away—it would be better, from an administrative standpoint, for 
them to wait for the final draft. 

Mr. Tout. I have one final question. You refer to these as codes. 
It is not your recommendation that these be adopted as a matter of 
statute, is it ? 

Mr. McApams. No, I would not suggest this. 

Mr. Torx. But rather as regulations ? 

Mr. McApams. As sets of regulations under existing authorities 
within the State department of health or labor, as the case may be. 

Mr. Tort. Thank you. 

Representative Price. Mr. McAdams, this committee has recog- 
nized your preeminence in this field to the point where we have fre- 
= called upon you in consultation and for assistance. 

Mr. McApams. Thank you, sir. 

Representative Pricr. We appreciate having your expert opinions 
here this afternoon. Mr. Blackman, consultant of the committee, 
would like to address a question to you. 

Mr. Biackman. On top of page 7, Mr. McAdams, you say that 
there should be no plan for payment of workmen’s compensation 
where an employee has been transferred to another job because of 
radiation restriction, unless there is an actual finding of disability. 
Would this be equally true if his other job did not produce as much 
earnings as the other one? Would you consider this a legitimate basis 
upon which the compensation benefits might be paid? 

Mr. McApams. Under the present circumstances unless the courts 
had ruled that this was an actual disability which ended up with his 
earning less money, then I would say you would not recognize this as 
a disability under workmen’s compensation. I think there will have 
to be court cases to decide these kinds of preblems before you can 
really be sure. 
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Mr. Brackman. Do you think that this would be an equitable 
method of handling this work reassignment where it results in lower 
earnings to the worker who has been « exposed up to this point ? 

Mr. McApams. I don’t think you can do this without jeopardizing 
your whole scheme of payment to individuals. At the present time 
there are many other things in occupations which result in a man 
being transferred to another job. There are many safety reasons, 
I think this is just one of them. In no other case that I know of have 
we done this for any other kind of deficiency. I can’t see why we 
should do it when a man receives a high radiation exposure. 

Mr. Brackman. There is only one other thought I have, Mr. 
McAdams. As a sort of asserting of prerogative here, I would call 
your attention to the first map which shows status of radiation pro- 
tection September 1, 1954, and having a slight inaccuracy. 

Mr. McApams. You mean California should be on it ? 

Mr. BrackMan. That is right. 

Mr. McApams. California used to be on it, but for some reason we 
took it off. I can’t remember why we did. You have to recognize 
that we use some set of standards to come up with such a tabulation 
and we say this State should be included and this one should not, and 
you have to weigh one against the other. Somehow or other yours 
has been left otf and I don’t know the exact reason. 

Representative Price. Thank you very much, Mr, McAdams. 

Without objection, a statement submitted to the committee by Mr. 
Jack R. Suarez, president, William Hoffman, business agent, Local 
No. 301, International Union of Electrical & Machine Workers, AFL- 
CIO, may be included in the record. 

(The statement referred to follows together with AEC comment on 
the statement :) 


JOINT STATEMENT OF JACK R. SUAREZ, PRESIDENT, AND WILLIAM HOFFMAN, BUSI- 
NESS AGENT, LOCAL 301 AE, INTERNATIONAL UNION OF ELECTRICAL, RADIO & 
MACHINE WorkKErs, AFL-CIO 


Mr. Chairman and members of the committee, we the above-named officers of 
Local 301 AE, IUB, AFL-CIO, take this opportunity to convey to you our con- 
cern over the radiation health problems confronting our membership at the 
Knolls Atomic Power Laboratory and the West Milton test site. 

In 1949-50, the maximum permissible dose recommended by the NCRP was 
30 rems per year. We then had the protection of approximately 40 health physics 
monitors. 

As the recommended maximum permissible dose was lowered over the years to 
15 rems per year and in 1956 to the present maximum of 5 rems per year, we 
have experienced a corresponding decrease in the number of health physics 
monitors—to where we now have the limited protection of 10 monitors, or 1 
monitor for each 200 plus employees. 

This reduction in health physics monitors at the time when what had pre- 
viously been treated as low-level exposure, 5 rems per year, was now the maxi- 
mum recommended exposure, is frightening to say the least. We feel that such 
a reduction in the maximum permissible dose calls for an increase in the num- 
ber of health physics monitors—not a decrease. 

We have no confidence that the General Electric Co.’s system of self-monitor- 
ing by unqualified or indifferent employees provides adequate protection. 

It is important at this time that we make some reference to the “ceiling on 
number of employees” imposed upon GE, as prime contractor, by the AEC. This 
ceiling imposes a maximum level of employment of 2,027, exclusive of numerous 
subcontractor employees on the site. As the need for additional technical em- 
ployees has risen over the years, health physics and other service groups have 
suffered reductions in foree—not a lack of work situation—but because of a lack 
of space under the employment ceiling. 
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The instrument mechanic group also suffered a reduction of forces as well 
as a reduction of protective functions. One important function of this group 
was regular calibrations of all hand and foot counters as well as other radiation 
measuring instruments. This equipment has not been calibrated for 2 years, 
when two sources used for calibration were lost—they are still lost. Therefore, 
the GE employees at KAPL and West Milton have no confidence in the record- 
ings of these various radiation measuring devices. 

As a matter of record, they do not have the faintest knowledge of what their 
maximum on accumulated exposures are. Despite numerous requests by the 
union and individuals, several hundred employees have terminated their em- 
ployment and have not been informed or supplied with their exposure records. 

Our medical staff suffered a serious reduction. Instead of a full-time doctor 
for 2,027 employees, plus subcontractor employees, he is now available for 2 
hours a day. 

On March 9, 1959, employees were required to decontaminate hands, wrists, 
and arms with Brillo pads instead of the previously required soft brushes. This 
not only irritated their skin, but needlessly exposed them to skin punctures and 
internal contamination. 

In the past, film badges were provided all employees who had occasion to enter 
radioactive areas and these badges were worn for their entire tour of eployment. 

Today only those employees designated as permanently assigned to radiation 
areas are required to wear film badges at all times. Others are left to their own 
discretion. Many clerical and service employees have been observed entering 
these areas without signing in or wearing the necessary badges, pencils, or 
rings. 

During the assembly of one product, workers are exposed to a neutron flux 
that is injurious to the eyes—which can result in cataracts. 

Foil badges should be required in this assembly as film badges and pencils will 
not record neutron flux radiation, but foil badges must be checked every half 
hour and the facilities for such checking are a considerable distance from the 
assembly area—foil badges are not issued for this operation. 

May we remind the committee that eye injuries due to deterioration from 
radiation exposure are impossible to prove for collection of workmen’s com- 
pensation in New York State. 

Recently, as on numerous occasions in the past, Local 301 AE, IUE-AFL-CIO, 
has filed grievances protesting the method of distribution and the condition of 
protective laboratory coats. 

The practice is now, and has been, that a limited number of coats are placed 
on open racks at the entrance to contaminated areas. Employees, other than 
permanently assigned, are required to wear these coats while working in these 
areas. Some employees may wear coats from these racks for many days or 
weeks and never know who had worn it before or whether it was contaminated 
or not, as these coats are worn by many workers before being laundered. 
This exposes the wearer to unkown quantities of radioactive contamination 
as well as human filth. 

Continuous grievances have failed to awaken GE’s interest. 

The committee must understand that the union’s grievance procedure is con- 
tractual only with GE and not with the AEC or the U.S. Navy. 

In connection with protective clothing, we have been informed by GE that 
the KAPL Laundry will be closed and that all protective clothing will be 
laundered by the Universal Laundry in Massachusetts. 

We are concerned about the qualifications of Universal Laundry, as to whether 
they specialize in this work under AEC regulations and standards, and if they 
are also laundering clothing for the general public. 

We are further concerned over the proposed dumping of accumulated radio- 
active slurry into the Mohawk River. 

In closing, we wish to recommend that the authority to regulate in these 
matters be placed in the lands of a qualified and interested agency, the Pub- 
lic Health Service, under a code formulated by them and the Congress. We 
thank the committee for this opportunity to submit testimony in behalf of the 
employees at KAPL and West Milton. 
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AToMICc ENERGY COMMISSION, 
Washington, D.C., May 1, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D.C. 


DEAR SENATOR ANDERSON: During the Joint Committee’s public hearings on 
workmen’s compensation held in March 1959, Mr. J. R. Suarez, president of 
Local 301 AE of the IUE-AFL-CIO, introduced a statement on March 19, 1959, 
for the record, expressing concern over the radiation health problems confront- 
ing the union’s membership at the AEC’s Knolls Atomic Power Laboratory 
(KAPL) near Schenectady, N.Y. 

The Manager of the Knolls Atomic Power Laboratory (KAPL) has submitted 
to the Commission a statement summarizing the results of a point-by-point in- 
vestigation which refutes the union’s allegations. This information was pub- 
licly released by the Manager of KAPL on April 3, 1959. A copy of the KAPL 
statement is attached. You may wish to use it to complete your record on this 
matter. 

Sincerely, 
A. R. LUEDECKE, General Manager. 


STATEMENT BY B. H. CALDWELL, MANAGER, KNOLLS ATOMIC POWER LABORATORY, 
REGARDING 10 Speciric CuHarces By LocaL 301 AE (IUE-CIO) AGAINST THE 
GENERAL Evectric Co. (KAPL) During JCAE HEARINGS ON WoORKMEN’S 
COMPENSATION 


We have analyzed the text of this written document and have identified 10 
points raised by the union officers. Here are factual statements relating to each 
of the 10 points: 

(1) There has been a reduction in the number of health physicists at the 
Knolls Atomic Power Laboratory, but it only reflects drastic program changes 
which changed the requirements placed on the laboratory. There is no rela- 
tionship between the maximum permissible dose and these requirements. KAPIL 
has never in its history had an overexposure which exceeds the present 
standards. 

(2) There are no calibration sources lost. All instruments and hand-and-foot 
counters are calibrated on a routine basis; daily checks are made on all hand 
counters. General Electric Co. employees have not “lost confidence” in the effec- 
tiveness of these devices. This is evidenced by their continued use. 

(3) As we recently told Schenectady County Medical Society members, we 
will furnish data on radiation exposures to any employee or his personal physi- 
cian upon his request. However, we do not honor the requests of unions for such 
private information. 

(4) The Knolls Atomic Power Laboratory has a full-time physician, Dr. 
Beverly Vosburgh, who is a renowned authority in industrial medicine. During 
a short period of time we were without a full-time physician because the M.D. 
at the laboratory had taken another position. Special arrangements for medical 
attention were in effect throughout this period and there were no problems. 

(5) There has never been a requirement to decontaminate hands, wrists, and 
arms with metal scouring pads. On March 9, 1959, an employee resorted to 
this under his own initiative to speed up the decontamination process. 

(6) About half the people in the Laboratory never have contact with radio- 
active material. It is simply a matter of economics that we do not provide 
them with film badges. Film badges, pencils, or rings are available upon re- 
quest, and when entering a radiation area there are signs which inform the 
employee of the requirements. There have been occasions when these require- 
ments have been ignored. The health physicists in the area have taken steps to 
remove the individuals from the area and have them obtain the necessary 
dosimetry equipment. 

(7) We must assume that the reference to the neutron flux problem refers 
to a time when we were fabricating a neutron source. We do not do this on 
a continuing basis; only seven of these have ever been fabricated at the Lab- 
oratory and they are fabricated under the strictest radiation control. Special 
work permits are issued and each individual is personally monitored. This is 
the best industrial radiation control measure available. 

(8) Fresh protective clothing, including lab coats, always is available from 
the attendants in the “change area” at KAPL. Periodic surveys are taken to 
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ferret out contaminated clothing. Lockers have been assigned to the crafts so 
that they have better control over their protective clothing. 

(9) Arrangements have been made to utilize the Interstate Industrial Overall 
Laundry to process protective clothing. This laundry service has been licensed 
by the Atomic Energy Commission. It should result in more efficient operation 
of the Laboratory. 


(10) We have not, nor do we plan to propose, the dumping of accumulated 
radioactive slurry into the Mohawk River. 

Since KAPL was founded 13 years ago we have never had a demonstrable 
radiation injury. There hasn’t been a single case of exposure with even an 
adverse effect on the radiation tolerance status of any individual. That is a 
record we are proud of, and we are determined to do everything necessary 
within our power to maintain that record. 

We have always regarded radiation protection as an area where trial-and- 
error methods are unthinkable. We know the Government demands strict con- 
trols to prevent conditions which would result in injury. To be on the safest 
side, we have always kept our standards for radiation protection well within 
those required by the responsible Government agencies. 


ROUNDTABLE DISCUSSION 


Representative Price. That concludes the list of witnesses for the 
public hearings. The committee will now go into a round table dis- 
cussion of important parts emerging from the hearing. The partici- 
pants will be: 

Dr. Ear] Cheit, University of California. 

Mr. Andrew Biemiller, AFL-CIO. 

Mr. Norman Erbe, National Association of Attorneys General. 

Dr. Russell Morgan, Public Health Service. 

Mr. Herzel Plaine, Atomic Energy Commission. 

Mr. Ashley St. Clair, counsel, Liberty Mutual Insurance Co. 

Mr. Ned Parsekian, IATABC. 

Mr. Arthur Motley, Department of Labor. 

Mr. Otto F. Christenson and Dr. McAdams. Will all of you come 
around ? 

I understand Mr. Biemiller will not be here this afternoon. I wonder 
if in that case we might be able to impose on Mr. Goodman to sit in. 
I understand that Mr. Green will substitute for Mr. Motley, and Mr. 
Fair will also be included. 

I think we passed around to the panel members a summary of what 
might be discussed during the round table session. We started it out 
with three assumptions which seem what we on the committee think 
is generally agreed to by many of the witnesses: 

First, that there is a wide variation of coverage in the various juris- 
dictions with regard to compensation of employees for injuries and 
diseases caused by ionizing radiation. 

Second, that there is need for some form of guidance by the Federal 
Government with regard to standards of safety and criteria for com- 
pensation in order to promote uniformity in these fields. 

Thirdly, there needs to be improvement in the control of ionizing 
radiation hazards and compensation for injuries and diseases emanat- 
ing from the hazard. 

I would like to get the discussion started by directing a question to 
Mr. Parsekian, who I understand definitely must leave early to catch 
a plane. I understand that Dr. Cheit isin the same category. I may 
have to leave before any of you, because I am expecting the bell to 
ring at any time. 
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What should be done now to control more effectively the hazards 
arising from exposure of employees to ionizing radiation / 

Mr, Parsexran. I think immediately there “has to be coverage in 

each State for the hazard itself. Presently there is not. Many States 
do not have coverage for radiation injury. 

Second, there should be immediate attention to the statute of 
limitations provisions. The material already presented here indi- 
cates that in 48 States the statute of limitations does not date from 
the time of the manifestation of injury. I would like to make quite 
clear that if it was dated from the date of disability, we are playing 
with words. It has to date from the time of manifestation of injury, 
if there is protection. 

I would say that these two areas are certainly the immediate need 
for attention. I would say as a corollary that this type of attention 
I cannot conceive of being given on a broad scale unless there is 
some form of prod or pressure on a national level for it. The ex- 
perience in the field has been such as to show this. There is a very 
real practical situation, a competitive situation among the States for 
attracting industry that saa deter States from striking out singly 
against this problem were there not some assurance that all States 
would follow. 

Mr. McApams. I would like to raise a question on that last remark 
of yours. It would seem to me that both employees and employers 
want the same thing in this area. I think we as a company, one of 
the things we w ould certainly look to, if we were going to move into 
any industrial area, would be a look at the workmen’s compensation 
law. We frankly want good workmen’s compensation laws because in 
the States that have good workmen’s compensation laws, we know 
exactly what our responsibilities are. We know what our potential 
liabilities are, and we are much happier. So it would seem to me 
that every State has an incentive just because it is both employees 
and employers who want this. So is it in the States that will not 
want it? 

Mr. Parsex1an. May I say in partial rebuttal, and then I will be 
silent, because I am sure others want to get into this, I say partial 
rebuttal, that this IAIABC is an organization of workmen’s com- 

ensation administrators. It is interesting that they adopted a report 
ast September without dissent calling for leadership from the Fed- 
eral Government, calling for some standards. I would guess that the 
reason for that is that they feel that unless there is some such stand- 
ard that they are sure all will follow that it would be a long hard 
road before we get up to those standards that you and I both agree 
here today we should have. 

Mr. Goopman. I would think that a partial answer to your question 
would come from your own experience as chairman of the NCRP’s 
Committee on Drafting Proposed State Legislation. You have had 
a handbook out containing the proposed basic bill for some time; 
yet only seven States have adopted your recommendation. 

Mr. McApams. Yes. But I also pointed out that this was put out 
only as a recommendation. It was not put out as a model code. We 
are now trying to fabricate it into a model. 

I should alse point out that since 1957 we have had an AEC regu- 
lation which is fine for licensees, but also cannot be adopted to use 
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in the States. I should go on and say that in addition to these we 
have a model which is being proposed by the International Labor 
Organization We have a suggested set of regulations by the Inter- 
national Atomic Energy Agency. I could go on and name other 
drafts of possible codes. This indicates that numerous people are 
active. Numerous people want to work both at the international, 
national and local levels. So you can come up with a model which 
is acceptable to all of these groups. You can’t have something which 
you can urges either the Federal Government or the State govern- 
ments. 

Mr. Goopman. I would think your experience proves that with 
many people active there are small results. If the workmen’s com- 
pensation commission seeks Federal guidance, it would seem to me 
that the expertise of this Joint Committee is the one that can give 
the best leadership in this field. 

Mr. McApams. The danger is that without absorbing all of this 
bulk of knowledge which is being accumulated that you will adopt 
something which is not adequate or something which is actually 
detrimental. 

Mr. Goopman. Like your first recommendation which now needs to 
be changed when you have finished completing the second recom- 
mendation. 

Mr. McAnams. The recommendation was not a model, I point out 
again. 

Representative Prior. Mr. St. Clair, do you have a comment ? 

Mr. Sr. Cram. I would be inclined to tackle it this way. I think 
this is very much along the lines that Mr. McAdams spoke, and Mr. 
Yount, contained in my formal statement to your committee. 

Certainly the Federal Government should retain control over the 
safety regulations applicable to reactors and other dangerous instal- 
lations, for a time certainly with respect to uses of radioisotopes, 
some of which are very dangerous. My experience, however, which 
goes back over more years than I like to think about, about enforce- 
ment of various kinds of safety regulations, lets me appreciate to 
some extent, Mr. Price, the magnitude of the task of policing all 
radiation sources. A dangerous X-ray machine or a poorly guarded 
X-ray machine is just as dangerous as a poorly guarded radioisotope 
aes ey control device. The control of X-ray machines in doctors’ 

ospitals, dentists’ hospitals, the hospital, the control of the use of 
radium, the control of particle accelerators, to the people of Massa- 
chusetts or California, both of which have adopted Mr. McAdams’ 
code substantially, is just as important. In fact, it is more impor- 
tant in Massachusetts because there is a much greater danger. I 
subscribe to the view that there is something here for the Federal 
Government and the State governments. I have no objections what- 
ever to the U.S. Department of Health or the Atomic Energy Com- 
mission saying that the NCBA regulations are excellent and every- 
body should adopt them.- That is fine. I would agree with that. 
I have been shouting around the country for a year and a half in 
various places, let us get these regulations adopted everywhere. I 
would tackle it on the basis of the National Government, the State 
government and municipal governments and private institutions, such 
as insurance and employers like General Electric. We all have a job 
to do to lick this hazard. 
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Mr. Prarvr. I think, sir, that this is not a workmen’s compensation 
question so much as it is an accident prevention question. What 
should be done now to control more effectively the hazards arising 
from exposure of employees to ionizing radiation is the question. I 
think something that has been overlooked but perhaps mentioned very 
much in the testimony is that we do have plenty of regulations. In 
fact, in the atomic energy field there is no lack of regul: ations for 

safety. What is important is the management adherence to the rules 

that are laid down. If management will live by the rules, will adhere 
to the safety prac tices sugeested for it, both by government and its 
insurance carriers, I think we will not got into the habit of careless- 
ness in the handling of these materials, 

I participated in a number of disciplinary proceedings for the AEC, 
and based on that very short participation I am convinced that most 
of the accidents that we have dealt with might have been prevented 
if the licensee had taken care in instructing his employees in abiding 
by the regulations which were there for him to live by. If man: igement 
is responsible and will act by the book, I think that most of the 
problems can be solved. 

Representative Price. Dr. Cheit, before you get started, I will have 
to be excused for a moment, but there is no reason why the panel 
‘annot continue discussions with the committee staff directing the 
proceeding. 

Dr. Cuerr. I would like to speak to the point that was just raised. 
In this connection I think the AEC is in a very difficult position, be- 
cause the AEC is a salesman and it is also being asked to be a police- 
man. As has been pointed out here, these functions combine very 
os. As a matter of fact, it is a good salesman. In their releases, 
or example, they point out—the one I got in the mail before I came 
here—krypton 85, reduced rates for quantity amounts. These are 
good except in sales techniques. As a matter of fact, the Congress 
judges AEC performance and its budget in part on how successful it 
has been in selling. 

In industry the two guys who hate each other the most are the 
head of sales and the head of quality control. The sad part about it 
is that industry teaches us the fellow who is promoted to boss first 
is the head of sales. I think the AEC agrees with this. I have talked 
to your staff people here. I don’t represent it and can’t pretend to. 
In talking informally with some of the people, I think they agree 
that they would like to get out of the policeman function and excel 
in the sales function, with the exception of the hazardous reactor field 
where their expertise is absolutely required. 

This raises the question as to who would be the policeman. It 
has been suggested here that the public health service might be the 
policeman. I don’t subscribe to that point of view for reasons that 
I will make clear if it is necessary to go into them. My own proposal 
in my prepared statement was that it be a combined Federal-State 
operation which the States took over with-a little prodding through 
a tax device that has caused me some grief. A lot of people have 
raised a lot of fuss with me about it. But I still will stick with it. 
If these agencies are not appropriate, then perhaps it should be an- 
other one. 
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Look at the trouble the NLRB has had in trying to combine the 
judging and the prosecuting functions. I think we should look care- 
fully at the conflict of being a salesman and policeman. 

Then I think the troubles that were just spoken of here about get- 
ting management to adhere to existing regulations could be perhaps 
better handled. 

Mr. Sr. Cram. I would like to point out that sometimes the fault 
is not top management. Sometimes it gets down to the foremen. 
Maybe the sales boss is on top of him, but in inv estigating some of 
the incidents that have come to our attention—happily none of them 
apparently serious—it is usually the lowest echelon of management 
who slip and not top management. 

I might also say that some of the most callous people we found in 
the radiation field are the scientists. We have had a couple who 
deliberately walked into a particle accelerator when it was running. 

Mr. McApams. Mr. Chairman, I think that one of the problems 
that we are talking about here is a nonexistent problem. I would 
not say nonexistent ] problem, but I would say one which we have given 
more attention to than is deserved. In actual fact, the industry has 
done an exceptionally good job in controlling these hazards. They 
have a much better record in radiation work than they do for many 
other kinds of hazards. I don’t think we can ever expect to have a 
complete injury free picture in any kind of business, although this is 
ultimately our goal. Regardless of how fine our standards, there is 
going to be v iolation and there is going to be violation both on the 
part “of management and on the part of the workers. The workers 
become careless at times. Management becomes carless at times. 
Both take chances at times when they know better. Despite this fact, 
it seems to me that in the radiation industry—and I am talking about 
industrial uses of radiation now—I think management and industry 
in general have done a very exceptional job. 

Dr. Morean. I would like to ask Dr. Cheit—he referred a moment 
or two ago to a State-Federal relationship but I was not very clear 
on what he meant by that—I wonder if you would enlarge on it a 
little bit ? 

Dr. Cuerr, It is in my prepared paper. I hate to take the semi- 
nar’stime. May I refer you to my paper? 

Dr. Moraan. I wonder if you could do a little more than that and 
give a summary of one or two of the salient points? This is a very 
practic: al problem. 

Dr. Cuetr. Yes. My proposal simply was that the police agency, 
and it continues to be AEC, permit the States to maintain the control 
where they show they can meet the standards set by the AEC, and I 
submitted that some States now meet those standards. 

Dr. Morcan. How would you measure this? 

Dr. Cuerr. Whether or not the codes in the States were up to the 
proposed codes, whether or not the States had inspectors who were 
competent, who were trained, whether or not the State staff has the 
power to make binding orders promptly. These are the usual criteria 
that are looked at for evaluating a state code. 

Dr. Morcan. Aren’t these a little difficult where you have the re- 
sponsibility divided here at the outset ? 
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Dr. Cuerr. I am seeking here to get at this problem. The respon- 
sibility is divided at the outset and in the [AIABC report, the State 
administrators refer to the fact that in some States the States do not 
consider themselves bound by the existing Federal regulations. I do 
not have firsthand knowledge of what States these are. But these are 
the men who are working in the States. I assume that they know. 
I am saying this. The AEC is anxious to get out of the policeman 
function, and I would like to help it along. The question is who shall 
do the policing. I believe some States are now competent. I refer 
to California bacause it proved to me it was competent insofar as I 
am competent to judge it. There are other States which undoubtedly 
are. I felt that as these States proved themselves competent that they 
should take over the responsibility for these functions, with the excep- 
tion of the reactors. The question you pose is, Who shall judge? Isay 
the policeman. What shall the standards be? I say the standards 
which are now used to judge the competence of safety codes. Here is 
where I have been pushed around a bit. I propose that the States that 
lag a little bit be gently prodded along by a tax on licensees to sub- 
sidize Federal inspection in those States until they get around to 
enacting adequate standards. 

Dr. Morcan. Ultimately the entire policing job would be trans- 
ferred to the States. 

Dr. Cuerr. The Federal policemen would still control the reactors. 
The Federal policemen would act in a consultative capacity in the 
States as they do now in California. There are only five AEC inspec- 
tors in the whole eastern region of the United States. That is not 
enough. 

Dr. Morcan. That is the problem. 

Dr. Cuerr. These inspectors are simply called in on an advisory 
basis now. 

Dr. Morcan. Before coming here this afternoon I took the time to 
check the records of a study which has just been made by the Public 
Health Service on availability of qualified people at the State level. 
There has been some comment here or some concern expressed here 
about the competence of the States. In this survey, it is quite evident 
that a substantial competence has been developing over the last. few 
years, as you point out. In fact, in 16 States which have been sur- 
veyed, a total of 76 State employees, mainly full-time people, are well 
qualified to undertake the sort of programs which you are setting 
forth. 

Mr. Ramey. Mr. Erbe, would you comment from the State stand- 
point ? 

Mr. Erse. We come back to the same point and the problem which 
I discussed yesterday in my statement. The failure of the States to 
take any action or to provide safety standards, or to police them, is 
pretty generally based on lack of experience and knowledge. For that 
reason we need in this Federal guidance and guidance only, I think 
to bring an awareness to the different States not only as to the safety 
standards, but the problems to be encountered. I think surely then 
you will have full cooperation from the States in order to implement 
the program, to take care of the standards, to take care of the safety 
regulations and the other problems, many of which they are unaware 
of the potentialities. They are just not aware of them and I think 
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we need guidance. Then we will get conformity. We will get action 
by the States. 

Mr. Ramey. Could you possibly handle this like the billboards. 
Instead of penalizing somebody, help them? If you provided finan- 
cial assistance on training people in radiation as a condition of 
applying a uniform standard or regulation or something like that, so 
that States would get assistance in the training of their own in- 
spectors ? 

Dr. Morean. One of the reasons why the Public Health Service 
has been so interested in this has been related to the statement which 
you have just made. The Public Health Service historically has 
operated through the States with the States assuming as much re- 
sponsibility as they possibly could. This is a situation in which the 
Federal agency acts in the capacity of a guiding hand, rather than 
as the man with the policeman’s whip. All I can say in regard to the 
programs of the Public Health Service, this technique has worked 
very, very well, and in not dissimilar situations to that which we are 
speaking of here. 

Mr. Parsextan. Mr. Chairman, I think it is quite obvious from the 
exhibits that have been submitted by the Council of State Govern- 
ments and by the selected materials that were printed for this com- 
mittee, that in spite of all the mountains of reports and commission 
meetings and interest and legislative hearings held by the States 
that they in fact have not come up with standards that are sufficient. 
It is not enough to say that one State, Minnesota has done so and so, 
or that California has done so and so, that this shown that there is 
an answer in this type of approach. I would daresay that all of that 
paper would not stop a gamma ray. It takes a little more than that. 

Mr. Ramey. I think it is probably thick enough. 

Mr. Parsek1an. That would be pretty thick. I understand they are 
getting there soon, but it will take several years. As to the point made 
that we have not had such a great number of accidents now, that the 
problem is not such an important or pressing one—I should say 
pressing rather than important—I would submit that this is precisely 
the time to attack the problem, when it has not reached the propor- 
tions where it is out slew The proof of the expectation that it 
may get out of hand is found in the fact that the carriers themselves 
are greatly concerned about how to cover for radiation hazards to the 
extent that certain exclusions are being considered in certain insurance 
fields. I know that they have met very frequently on this problem of 
how do you cover this workmen’s compensation and in liability and 
in accident insurance plans, this potentially great hazard. 

Mr. Sr. Crater. I would like to say for the record very emphatically 
that no insurance company and the National Council on Compensa- 
tion Insurance, and the other rating bureaus having jurisdiction have 
no intention whether of putting an exclusion in a workmen’s compen- 
sation policy applicable to radiation cases. The point was brought up, 
it was unanimously voted down by the committees having jurisdiction. 
We feel we can write the hazard. We feel measures must be taken to 
meet its peculiar problems. But there are no exclusions being con- 
sidered. The exclusions being considered in the liability field are 
solely, as Mr. Yount said, to channel nuclear energy liability losses 
so far as possible into the spools. I will write you a memorandum on 
that. Will I send it to you or Representative Price? 
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Mr. Ramey. Mr. Price. 

Mr. Sr. Ciatr. We do not intend to deprive anybody of coverage, 

Mr. CurtsTenson. I would like to direct a little thought to some- 
thing Mr. Parsekian referred to in his first comments and something 
to which Mr. McAdams replied. I have been kicking this thing 
around for the last couple of years with the lawyers for some of these 
companies that use radioisotopes. What do you think about this? 
What do you think we should do? How does your company feel 
about what Mr. Parsekian refers to as laggard States? 

I find this. I would like to throw it out because maybe some of you 
may have an idea. 

There is a long line of cases which the lawyers are fully familiar 
with, starting away back in England over 100 years ago, that any- 
body who is engaged i in inherently dangerous vocations shall be liable 
for the accident even though there is no negligence. It started out in 
early England in the mining cases where one mine would wash out a 
neighboring mine. The first mine was held liable for the damage 
it did to the second mine, even though there was no negligence. It 
came on down to the cases like where you own a circus and a tiger 
gets loose, and inflicts some damage to a passerby. Even though you 
cannot prove negligence on the part of the circus owner, nevertheless 
the circus owner is held liable for the damage which the tiger does 
simply because it is an inherently dangerous vocation. That has 
been carried into a number of other fields. 

It is the feeling of some of these lawyers that I have talked to, 
representing some pretty substantial companies in the Nation, that 
when you are handling radioactive materials, or when you are direct- 
ing your employees to do it, that you are somewhat in the same cate- 
gory that you are in a vocation which is inherently dangerous and 
liable for ‘the damage that results either to the employee or to a 
visitor or to anybody else if you don’t look out for it. If you look 
out for it or not, and whether you are guilty or not, you are liable. 

Then they go from there and say we don’t want to go to a State 
where we will be subjected to losses, to jury awards, to litigation, to 
uncertainty, to where we may be sued whether we are negligent or not. 
We would prefer and there is some advantage to a firm going into a 
State that has workmen’s compensation law or an occupational dis- 
ease law which covers this matter. This workmen’s compensation law 
is a good thing for the employee, but it is a good thing for the em- 
ployer, too. He at least knows his liability when he goes there. 

If that is true—and I submit it is the thinking of the legal counsel 
of some of these companies—then it would seem to me to be an in- 
evitable thing that in the near future those States which want their 
present companies to expand in the use of radioactive pools and 
those States which want the companies to come into their States 
and use them, are for pure selfish reasons, if no other, going to not 
be laggard States. I don’t think it is realistic for us here today to 
say that in this bill there will be laggard States who will think they 
will get industry because they don’t pass adequate occupational dis- 
ease laws. I think exactly the opposite will be true, and they will 


find it out soon. I throw it out as stuff that has been given to me 
by other people. 
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Mr. Ramey. Mr, Fair, would you have any comment on what we 
can do now, both from the standpoint of standards and regulations 
and also from the standpoint of workmen’s compensation ? 

Mr. Farr. I don’t feel competent to go into standards on my own 
On workmen’s compensation I do feel a little more competent. Of 
course, the employer should be interested in workmen’s compensation 
in many States of this Nation because the benefits are so inadequate, 
and his liability so limited that the injured worker is underwriting the 
cost of industry. But even in spite of this fact, it has not follow ed this 
way. In the last 4 years, the Secretary of Labor has twice written 
to the States asking them to adopt the standards in part of the Inter- 
national Association of Industrial Accidents Boards and Commissions, 
and the results have been very, very unsatisfactory. 

Secondly, the Bureau of Labor Standards attempted to put out a 
so-called model bill a few years ago, and unfortunately the pressure 
against the Bureau and the Congress was unbelievable, that these 
standards should not be promulgated by the Government of the United 
States, that today they don’t even continue a publication in the De- 
partment of Labor of the work done by one of the most capable legal 
students in the field, Arthur Larson. 

If we had hopes, if there is anything in the past which would give 
us hope, that the position taken by the Association of Manufacturers 
here today were to come alive, one could sit back and say we would 
wait and be patient. But 50 years of experience, and especially the 
experience in the occupation: ve field—and I would not want to go into 
the field of silicosis for there is something which I can point to States 
which today place a maximum for a person totally disabled by silicosis 
of $2,000—they start out writing laws in this way in this field, the 
total disability will be $500, and every month thereafter we will add 
$50 to it. If this is the way we are to: approach in the field of occupa- 
tional health anybody injured by radiation in order to gain experience 
in this important field, then it simply means that the people who are 
injured are going to underwrite the whole system as they have in the 
silicotic field. The hundreds and hundreds of people who have died 
in this United States from silicosis either as a result of a heart attack 
in which there was established no causal relation or pulmonary dis- 
eases affected by the silicosis which have not been made compensable, 
if this is the way we were to approach the whole field of ionizing 
radiation, we are just socially not going to meet the problem. We are 
going to spend another 20 or 25 years. 

Let me give one other illustration in this field to show you how 
unconscionable our approach is to it. In the field of workmen’s com- 
pensation, we have three kinds of insurance. We have the st 
underwriting its own insurance, or the self-insurer—and I thin 
General Electric is in most cases—we have about $1 billion a year 
being done by the private insurance carriers, either the casualty 
kind or the stock companies. Then we have some State accident funds. 
Whereas in the social insurance field, we have a number of times in 
this Congress raised benefits to meet standards of cost and change, 
every person practically speaking with only one exception—I know 
of no exceptions where we have the private insurance people in the 
field—a person totally permanently disabled 15 years ago is drawing 
benefits as a basis of 15 years ago measure. In other w ords, there 
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are people in New York State, from a study recently made there, 
still receiving $15 a week benefits for total permanent disability. 

The system that we work with has much to be offered yet before 
it comes anywhere near a social insurance system. To wait, on the 
basis of experience, means to go through the same thing we did with 
silicosis which means in 20 years we will come to some kind of situa- 
tion where most of the States will be doing a fairly—most of the 
States will be making the same standard of contribution that we 
will give them on welfare. That is what they will be getting. 

Mr. Curistenson. Mr. Chairman, may I make a couple of comments 
in that connection ? 

Mr. Ramey. Mr. Christenson, first off could we have Mr. Green 
of the Department of Labor comment on this? Then we will have 
a three-way discussion. 

Mr. Green. I have just a few brief comments to make. 

First of all, to us it seems that the proposals which were pre- 
sented by Mr. Erbe as a representative of the Council of State Gov- 
ernments do give us a program on which most of us should be able 
to agree. We feel that the acceptance of those basic standards would 
go a long way toward removing some of the deficiencies of our present 
workmen’s compensation laws. 

The other point we would like to emphasize is the one which Mr. 
Motley mentioned yesterday, that we believe in considering proposals 
to amend the workmen’s compensation laws. We do not believe it is 
advisable or feasible to recommend provisions which would relate onl 
to radiation injury. We feel that a worker who contracts silicosis 
or berylliosis or any other type of disease is entitled to the same pro- 
tection as any other worker who is injured as a result of his job. So 
those are really the two points which I would like to make at this time. 

Mr. Curistenson. I would like to make a couple of comments. I 
can’t find any fault with the last speaker. I would like to say a 
couple of things to the other. I have known Arthur Larson. I used 
to practice law in Wisconsin when he used to practice law in Wiscon- 
sin in the 1930’s, and I like him. In my opinion, and in the opinion 
of many experts on workmen’s compensation, that report of his, that 
so-called model law, was about as silly as you could get. We adopted 
one portion of it in Minnesota 2 years ago regarding second injury, 
and employing the physically handicapped. We copied it. It has 
worked so badly in the last 2 years that not nearly as many physically 
handicapped people are now being employed as were employed prior 
to the time we put it into effect. 

About a month ago, Bob Olson of AFL and Bob Hess of the CIO 
came to me and said, “Otto, can’t we get together and reneal this 
law? It is the worst thing we have had in employing the physically 
handicapped in Minnesota for 20 years.” I said, “What do you sug- 
gest we do?” They said, “If we don’t do anything else, let us go 
back to what we had 2 years ago.” Everybody is in favor of employ- 
ing the physically handicapped. It looks like we are in favor of 
God and Mother and the Mayo Clinic. 

Mr. GoopMan. May we get back to radiation ? 

Mr. Curistenson. Yes. Both Larson and others agreed that em- 


ploying the physically handicapped was absolutely worse than we 
had. 











here, 
sfore 
1 the 
with 
itua- 
f the 
t we 


nents 


rreen 
have 


pre- 
Gov- 
able 
vould 
esent 


1 Mr. 
yosals 
» it is 
- only 
icosis 
. pro- 
Ss 
time. 
iw < 
say a 
used 
iscon- 
inion 
, that 
opted 
1jUTY, 
t has 
ically 
prior 


» CIO 
1 this 
‘ically 
1 sug- 
us go 
rploy- 
ror of 


it em- 
an we 


RADIATION HAZARDS 679 


Mr. Ramey. Some people have raised a question about whether 
these hearings were intended to open the whole question of the ade- 
quacy of workmen’s compensation applying to all kinds of injury. 
We kept repeating that it was not. We were concerned here with radi- 
ation and its effects on employees, and we were not proposing to raise 
the whole business. 

Mr. Curistenson. I am not proposing to do that either. I hate 
to have go unchallenged a remark that Larson is the only guy in the 
United States that can make recommendations in the field of work- 
men’s compensation. There are two or three other people that know 
something about it. 

Mr. Farr. Mr. Chairman, my point was—there have been recom- 
mendations here in the field of ionizing radiation—a model is recom- 
mended. One speaker was asked to make recommendations to the 
States. Because a model is recommended it does not follow that the 
States will adopt them. I was trying to show that the idea of the 
Federal Government making a recommendation without taking a 
positive action would simply result in nothing probably being done 
over a long period of years. 

Mr. Curistenson. I think that should be answered and I will 
be through in one sentence and be quiet. There is no wait of 20 years 
as there was in the silicosis law. As I pointed out this morning, there 
is tremendous expediency in this thing. State after State is moving. 
I have never seen any field where legislation has caught up so quickly 
and is working so hard in a new development as this. I don’t think 
it is fair for anybody to say it is going to go 20 years without any 
action when it is perfectly obvious that action is being taken all over 
the country. 

Mr. Erse. Mr. Chairman, would you like a brief summarization of 
our recommendations ? 

Mr. Ramey. Yes, sir, on the minimum standards. 

Mr. Erse. Our recommendations which were made by the Council 
of State Governments to all of the States and suggested legislation 
included a compulsory feature, that they be compulsory rather than 
elective. They apply to all employers regardless of the number of 
employees. They specifically prohibit waivers. They provide full 
coverage for occupational diseases, provide a flexible time limit pro- 
vision, and also full medical benefits for occupational injuries and 
occupational diseases and the workmen’s compensation agency have 
authority to supervise the medical care so that specialized treatments 
may be provided, and that there be a second or subsequent injury 
fund to cover all types of permanent physical impairments and special 
benefits be provided during the period of rehabilitation. 

As has been indicated here before, we received grateful assistance 
from the several Federal departments in preparing these. 

As has also been indicated, it is all very well for us to suggest State 
legislation to all the States and we have done that with varying de- 
grees of success in the past. 

However, it needs a followup. It needs the personal interest by 
some one in these States and it is that which we hope to promote on 
the part of some of the Federal agencies to help us bring out an aware- 
ne by the members of our State legislatures that this legislation is 
needed. 
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I think if it is done properly and in the correct way, I think we will 
find pretty good cooperation on the part of the States in securing 
this remedial legislation. 

Mr. Ramey. Dr. Cheit? 

Dr. Cuerr. As I recall, the question to which we are addressing 
ourselves is, What should we do now? Is that the question ? 

Mr. Ramey. That is right. 

Dr, Currr. Let me give you a concrete proposal. It will take me 
a moment to get to it. 

The proposal hinges on the answer to the question of: What is 
Federal leadership rather than Federal dictation ? 

Several times we have had statements saying that we want this 
Federal leadership, Federal inspiration and information and not 
Federal dictation. 

The distinction is important to draw and it is important to look at. 

The model bill, I daresay, was not considered Federal leadership, 
The Department of Labor still has its tail between its legs, as has 
been pointed out. 

Let me give you an example of what I would consider Federal lead- 
ership that would meet my standard. 

On Monday, the President of the United States is going to talk to 
Governors of nine States about unemployment compensation. 

Is there some way that this committee could communicate with the 
President of the United States and ask him that the conversation be 
extended to this area? If there is, I would submit this as something 
that we could do now as an example of leadership. 

Dr. McApams. Did you say unemployment compensation ? 

Dr. Cuerr. He is calling them for that purpose. I am asking, is 
there some way that this committee could communicate with him and 
ask him in those conversations to include this subject matter. 

Mr. Sr. Ciatr. Those are only nine States. 

Dr. Cuerr. They are the nine States on his advisory committee. 

Mr. Ramey. The only problem is time. It has taken us a little 
time to understand this. 

Dr. Cuerr. You wanted to know what could be done now. I sub- 
mit this is something that could be done now. 

Mr. Goopman. Mr. Chairman, I must differ with Dr, Cheit. It 
seems to me that he has picked the most significant part of the dis- 
cussion here, what must be done about reducing radiation hazards, 
and on the experience of a single State which he alleges, in his judg- 
ment, is competent, the State of California, and Herzel Plaine has 
stated, in his efforts to gain enforcement, has not been able to move 
very far, that we must adopt a program that leaves the effort to 
the separate States. 

He now proposes an effort through the President to interest an 
advisory committee of the States. 

It would seem to me that what we need here, instead, is an interest by 
those who understand and know the human being as a medical problem. 
This is the doctor. The group in this country that has done this 
service best has been the Health Service. There is a health service at 
every level of government. 

It would be possible to secure the cooperation of all the levels of 
government, but the first fundamental thing that there must be an 
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area of agreement on is that we must abandon the philosophy of risk 
which, under the way the AEC operates, keeps the idea that a certain 
amount of radiation exposure is all right. It is not too bad. Let us 
get rid of that concept. I would make that as the first proposal, that 
we agree that we abandon the philosophy of risk and try to get 
a program set up that would minimize radiation to the lowest level 
possible. 

Dr. Cuerr. I will answer in 15 seconds or about 20. Since you 
have told what the AEC thinks about California, I should add that 
they have some feelings about the AEC’s competence out there, too. 

Secondly, I rely on the Public Health Service and admire them a 
great deal. But I do not think they are equipped to do a policing 
function. The doctors least of all. I have spent some time studying 
badge records, thanks to a badge company that let me go in and 
look at their records, and the chronic, overexposed cases are doctors. 
They have contempt for these hazards. I do not want to rely on 
them. 

Mr. Ramey. Dr. McAdams, we cut you off a minute ago. 

Dr. McApams. I forget where you cut me off. I think there are 
several basic problems on this business of what kind of set of stand- 
ards you should have and how you should get at it. 

I believe it was the man behind me, representing the attorneys gen- 
eral, who spoke of a list of possible standards that we may come up. 
I find myself in agreement with most of those standards. 

I think the question here right now is not whether you should adopt 
a set of standards but who should enforce these standards or how 
shall you get the States to do it. 

The question I wanted to ask, the attorneys general have made 
this recommendation, the accident board and commissions have made 
a set of recommendations, but how many State legislatures have 
had a chance to consider these proposals prior to this year? Most of 
these proposals have been made fairly recently, and we are now 
here criticizing the fact that the States have not taken action. 

I say that the States really have not had much opportunity to take 
action on these two proposals. 

Mr. Biackman. I was going to interject this thought, gentlemen, 
if I may in the seminar. I think we tried in these three questions to 
break this problem down into two parts: One was, first of all, what 
could we do now insofar as the hazards and the control of the hazards 
is concerned? What kinds of mechanisms might we utilize which 
would accomplish something as soon as it could be done? 

If we use the term now and we interpret this to say, for the sake 
of argument, 6 to 8 months, what could be done that would do this 
job or increase the control or more effectively control the hazard, and, 
as a corollary to that, by the same mechanism or a similar mechanism, 
what could be done to accomplish the second question within the 
same period of time in these legislatures that are meeting to consider 
these problems? What could be done to help that cause along so that 
they, in turn, would be greatly stimulated to act on this subject ? 

Then as a third one, which I think we have been spending most of 
our time on unfortunately, is what are we going to do in the future? 

I think the problem is more now, what can we do? If the individual 
participants of the panel would lend their thoughts to this matter, I 
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thing we would have a more productive series of ideas that would 
come out of this both to the committee and staff in preparing its sum- 
mary and conclusion. 

Mr. Ramey. Dr. Morgan. 

Dr. Morcan. I think what can be done now is very closely related 
to the very long-term problem. It is very difficult to separate these 
two issues. 

I think this is one of the reasons why there may have been some 
confusion within the committee. 

Just as Mr. St. Clair said a moment ago, radiation control in all of 
its aspects is going to require the participation of a large number of 
groups. But let us take a look for a moment at two of the elements 
of a control program—perhaps two of the most important elements. 

No. 1 is the matter of radiation standards, and No. 2 is the matter 
of enforcement. 

I think there has been a good deal of confusion arising out of the 
question as to where in the Federal Government or in the State gov- 
ernment these responsibilities should lie. 

As far as the matter of radiation standards is concerned, I think 
there is no question, this has to be a Federal problem if the atomic 
energy industry is going to develop without a great deal of chaos 
resulting. 

What are the elements or how are standards produced ? 

No. 1, there is an accumulation of scientific data. 

No. 2, there is a review of these scientific data by scientific people 
with the intent of making recommendations to regulatory agencies. 

No. 3, there is the development and promulgation of standards, 
using this guidance from the scientific world. 

At the moment, there is a hiatus or a gap between the NCRP, the 
American Standards Association, and other groups concerned with 
making recommendations and the development of those reeommenda- 
tions into firm standards. 

I think that here is where there is a responsibility for the Federal 
Government to step in and establish the basic pattern for the guid- 
ance of the enforcement people. 

Where does the enforcement lie? As indicated here, there is a great 
deal of responsibility in this field that can be placed within the States, 
but, since it is still uncertain as to how much responsibility can be 
placed in the States, there must be a door left open so that Federal 
regulations in those areas where Federal regulation is more appro- 
priate—I think someone has mentioned the reactor field as an ex- 
ample—must be in the cards. 

As to what to do now, I think a step which is an approach to this 
problem is the thing that is needed most, one rational step occurring 
after the next. 

I must admit that I am looking at this problem principally from 
the standpoint of a physician and from the standpoint of a health 
officer. Hence, I do not want to give the impression that I am looking 
or even representing the thinking across the board in the detailed 
compensation field. 

These health matters have to be clarified first, it seems to me, be- 


fore one can then proceed intelligently in the development of your 
compensation programs. 
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Mr. BiackMan. In your judgment, can one Federal agency do all 
of this or do you feel this is going to involve more than one? 

Dr. Morean. I think that these health matters, these safety matters, 
these protection matters must be in one Government agency, other- 
wise we get confusion. 

I think it would be quite unrealistic to gain the impression that one 
Government agency is going to do the entire job or perhaps not have 
am interest or responsibility. I can see that the Department of Labor, 
I can see that the AEC, I can see that a large number of Government 
agencies are going to have responsibilities in this field of radiation pro- 
tection. 

I think that the leadership must focus somewhere. Otherwise, con- 
fusion is inevitable. 

Dr. Cuerr. Where would it focus? 

Dr. Morcan. My recommendation, of course, would be the Public 
Health Service. 

Mr. Ramey. Does the Atomic Energy Commission have anything 
to say on that? I think the law says they are responsible right now. 

Dr. Morgan. That is right. 

Mr. Puiarne. I want to say in answer to Mr. Blackman’s question, 
I do not think there are any shortcuts. We have jumped back and 
forth on prevention and workmen’s compensation. I have no basic 
disagreement with the Federal-State pattern you have outlined, Mr. 
Cheit. The point I wanted to leave with you was that I do not think 
we can feel assured that by appointing a policeman we can walk 
away from the problem and say we have achieved safety. Safety is a 
matter of management and labor getting together, one in supervision, 
the other with training, and doing a job together day by day. If you 
take any alternative, it means putting a cop on the job for every 
radiation source and we cannot do that. That is impossible under any 
system. 

Turning to the problem of workmen’s compensation, you are now 
dealing with the problem of the individual workman. i the event 
that everything we do to prevent injury failed and he is nevertheless 
injured, what are his remedies? How is he taken care of dollarwise 
and otherwise ? 

I got from listening to the testimony and reading what I did not 
hear, that the students of this problem felt that the big problem for 
the individual worker in achieving a recovery was the lack of ability 
today to prove the relationship--the causal relationship—between 
his disabling occupational disease, be it leukemia, aplastic anemia, or 
cancer, and the occupational exposure. This seemed to be the big 
problem. 

Those who were making suggestions suggested, I would say, two 
forms of remedy : The first age seem to be the most popular and that 
was the use of some form of presumption, some form of legal pre- 
sumption, that by merely being on the job and subject to a certain 
exposure, the man, if he exhibited the injury ultimately, or disease, 
ultimately had suffered a compensable injury. This may be the ulti- 
mate solution. 

What I see lacking at the moment is the scientific data to support 
such a legal presumption. Presumptions are based on human ex- 
persenee, This is the definition of a presumption. We just have not 
1ad it as yet. 

39806—59——44 
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No one here, I do not think has argued that mere exposure in and of 
itself is damaging. I think there may be some feeling that mere ex- 
posure might one » day exhibit itself in the form of genetic damage to 
other generations. Nobody has been prepared to say flatly that mere 
exposure is damaging. Even Mr. Biemiller, in his testimony yester- 
day, with Mr, Fair’s assistance, backed away from that. 

I like Mr, St. Clair’s advice in this regard. I do not think we ever 
had the experience. I do not think we ever had the emergency that 
dictates that we must rush in and create a whole new set of unwar- 
ranted, as yet, legal presumptions. I would hope that we do follow 
a pattern of improving workmen’s compensation laws, be it under 
Federal or State aegis, but along the lines that the council says 
“problems”—the Council of State Governments; and I would hope, 
too, that the fact that Mr. Erbe made so plain yesterday in his testi- 
mony, that this is not a matter in which you single out atomic radia- 
tion and try to provide the workmen’s s compensation cure. I think 
every witness here, almost every witness here, has taken the view that 
this is just like almost any other occupational disease when you are 
talking in terms of workmen’s compensation recovery. 

So, if we are providing a remedy, Mr. Blackman, I think the 
remedy has to be across the board, notw ithstanding that this com- 


mittee happens to have a limited jurisdiction in considering what the 
problem is. 


Mr. Ramey. Mr. Parsekian. 

Mr. Parsexian. I would like to restate some plain facts on this 
distinction; one is that this is quite different because we are talking 
about cumulative effects. 

Second, that it is quite different because we are talking about expo- 
sures that may not manifest themselves in injuries for many years, 
as high as 30 or 35 years. 

Third, I see no reason not to move in a particular direction because 
it may be that other areas could be involved. 

I would give this agreement with what was just stated: that it 
would be unwise to discard the tremendous apparatus the States have 
of State inspectors and workmen’s compensation systems, with the 
staff for adjudication and the know-how for adjudication of these 
claims. 

The problem is how to harness these existing apparatuses to a new 
field. 

The experience thus far, I think, quite boldly indicates that unless 
there is some Federal requirement that action be taken, that it will 
at least, you will grant me, be delayed. 

For example, State legislatures will not even meet until 1961. 

Mr. Sr. Cuatr. There are 40-odd in session. 

Mr. Parsexian. Yes. This year they will not have time to attack 
the problem. Once they adjourn this year they will not come back for 
2 years. 

Mr. Sr. Crate. There is legislation introduced in many of those 
States. 

Mr. Parsek1an. I would like to put that legislation on the same 
pile of reports that I spoke of earlier. It is gratifying to see legisla- 
tion put into the hopper. But the big step is to get the legislation 
passed and this has been very, very short in this field. I can see rea- 
son for it. I can see reason why a State will say, “I will not pass this 
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type of a standard if my neighbor States do not.” It is a business risk, 
a very important factor. They do not have the know-how to make 
this judgment. The expertise has been in the Federal agency. How 
do they know what standards they should employ unless somebody 
who has been in the field for many years and has the best available, 
albeit not thorough information, on the medical and causality and 
other problems involved ¢ 

Mr. Sr. Crate. I would like to remark, first, the situation is not quite 
so bad as painted. Close to 20 of our States now give an adequate 
remedy for all occupational diseases. 

I will start off with my own State of Massachusetts which was left 
off the list. Actually, my own company took on, within the month, 
a case of occupational disease in which the last disability was 20 years 
previously, and there was no other exposure in the meantime. The 
facts were clear. We had no defense to the claim. We did not con- 
test it. What was the sense? 

Massachusetts needs no legislation, except possibly a presumption. 
I doubt it needs it in Massachusetts. 

Rhode Island gives a good remedy. 

In Connecticut, there is a 5-year statute: In other words, disability 
has to occur within 5 years after termination of employment. There 
is no emergency in Connecticut. There is a perfectly adequate 
remedy in New York at the present time, as was admitted. 

New Jersey, there is some need for amending the statutes. 

Pennsylvania has a 4- or 5-year emergency period. There is plenty 
of time in Pennsylvania. 

There is no problem in Maryland because by judicial decision there 
a man’s injury in an occupational disease case does not occur until 
he is disabled and knows what is the matter with him. 

I could go on to a half dozen other States. The people who pre- 
pared that schedule did not consult the decisions of the courts of 
their States. 

Mr. Ramey. It sounds like they needed some legal advice. 

Mr. Sr. Cuam. The decision of the court of last resort of these 
several States, as to when an injury occurs in an occupational disease 
case, in almost every case—there are a few exceptions—the injury 
occurs when the man becomes disabled and knows what is the matter 
with him. 

The trouble is that 25 or 30 States, which provide that disablement 
must occur in a limited period, which ranges from 120 days to 6 
years, for the disease to be compensable. Except in those States with 
short periods of emergency, those States which make all occupational 
diseases compensable and have an emergency period of 2 years or more, 
there is no emergency. 

Mr. GoopMan. There is another way of handling this, Mr. St. 
Clair. Your company insured the Hartford Electric Steel case. 

In that company, each time a worker becomes overexposed, he is 
discharged. There is no claim, no responsibility, no liability. 

Mr. Sr. Cram. Just a minute. The man was discharged. What 
happened down at Hartford Electric Steel—it was not the Hartford 
Electric Power Co.—was that after they got in three radiograph out- 
fits for quality control, and after the proper methods were set up, 
someone got careless, his foreman; the careless work practices were 
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discovered by an inspector for the Atomic Energy Commission. So 
the Commission is not quite as bad as might have been gathered from 
some of the testimony that has been given. They discovered it before 
we did. We visit those plants frequently. 

The Atomic Energy Commission inspector, when they wanted to 
know what to do, told them to get in touch with our Dr. Williams, 
who has testified before our committee, which we did, we sent an in- 
spector down there. We set them straight again on compliance with 
Atomic Energy Commission requirements. 

Mr. GoopMan. What has that done for the exposed workers? 

Mr. Sr. Curate. According to my information, the overexposure 
if any was very slight. There were no claims of injury made. 

Mr. Ramey. We will have to sort of invoke the 1 minute rule, I 
am afraid. Some of our witnesses are going to have to leave and we 
also have two more witnesses on the schedule. 

Dr. Dunham of AEC was going to be given equal time with Dr. 
Morgan on the responsibilities between the Federal organizations in 
the field of regulations. 

We would like to have Dr. Cheit sort of sum up our round table 
here and then we will hear Dr. Dunham. 

Dr. Cuerr. I do not know if I can adequately sum up. If I may, 
before I start, let me make just one comment in response to Mr. 
Plaine’s point about the presumption and the problem of the casual 
relationship. 

I would agree that this may be a problem but the trouble is that 
we do not really know how extensive it is. Despite the very exten- 
sive research that has been done in preparation for the tables here— 
and that is hearings with Mr. Green of the Bureau of Labor Stand- 
ards—we still have not gone into the decisions in each State to deter- 
mine where this presumption is now in effect because of decisions. 

I know in many States this is the case. There is a famous California 
case wherein a legislative group, such as this, after a vigorous dis- 
cussion of fishing rights, one legislator went home and died after pick- 
ing fruit off a fruit tree, and it was held to be caused by his employ- 
ment; it was induced by this vigorous argument in discussing fishing 
rights. 

Ve ought to examine these carefully before we will really know. 

In seeking to summarize, I think one point that needs to be em- 
phasized is that traditionally the most controversial workmen’s com- 
pensation questions have been those of adequacy. Yet we have just 
finished 3 days of hearings—three on workmen’s compensation—in 
which no one has come in here and has opposed the fine set of stand- 
ards that several groups have endorsed. f think this is remarkable. 
As a matter of fact, we passed over the adequacy question so rapidly 
that it may have gone unnoticed, that we have brought together insur- 
ance, employer, trade union and other agency people, and that they 
have sat down and had absolutely no trouble on agreeing on stand- 
ards of adequacy. I think this should be underlined and should be 
repeated and savored a little bit. 

am convinced in terms of the legislative results that will come 
out of these hearings that this is the most significant single fact that. 
has occurred in the last 3 days. 
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Perhaps I should make two other brief comments. In the dispute 
that has arisen as to how the desired standards can be achieved, the 
Federal-State problem having been raised, except for the testimony of 
Mr. English of the Firefighters of Cleveland, testimony this morn- 
ing, and a couple of passing remarks, virtually everybody has over- 
looked the jurisdictional responsibility of the municipalities. 

As Mr. English’s testimony very forcefully pointed out, I think, 
the responsibility of the municipalities is a very real one. It is easy 
to talk policy here, but when there is a fire and they have to handle it, 
their responsibilities become very important. 

Mr. Harold Sandbank, who is directing a special study on the com- 
munity impact of peaceful nuclear development, a study for the 
American ftanicipel Association is at these hearings, and I would 
like to suggest that the committee may call on him in its May meet- 
ings on Federal-municipal relationship. (For details on study by 
American Municipal Association, see app. C, p. 838.) 

I do not think I could summarize any more without being repeti- 
tious and without going beyond the time that has been allotted to me. 

May I renege and turn the matter back to you? 

Mr. Ramey. Mr. Blackman, did you have anything further you 
wanted to say ? 

Mr. Biackman. The only conclusion I have come to from listening 
to our panel members is that there is conceivably something that 
might be done. I do not think anybody came out and said it in so 
many words. Basically, probably through the medium of the tran- 
script of these hearings plus such summary or analysis as may be pro- 
duced which, if properly addressed to the various States, will have 
some beneficial effect, there were a lot of people who indicated that 
they felt that these hearings were good, they provoked discussion and 
discussion automatically brings ideas out. 

I would suggest that perhaps this offers us an opportunity to trans- 
mit and communicate with the many people who are involved and the 
many agencies which are involved in the problem. 

I was interested in Mr. St. Clair’s comment about the many people— 
I guess it was Mr. Yount—involved in here. There are many agen- 
cies, the insurance companies, the States, the Federal agencies, and 
the municipalities, and I think the point that Dr. Cheit made is an 
excellent one. I did see something in the committee print or in the 
report of someone that there was some training going on for fire- 
fighters in two areas, at least in major training programs. 

There is need for occupational disease coverage being reviewed. 

There seems to be general agreement that there is more than one 
agency at the Federal level involved. No one has seemed to indicate 
that this could be exclusive to anyone. I think this would be the 
sense that I got from the discussion. 

Mr. Ramey. Thank you, gentlemen, for sitting in on our seminar. 
I think those of you who can stay should stay and hear Dr. Dunham 
and following Dr. Dunham who will talk mostly, I believe, on the 
radiation research program, Mr. Price, head of the AEC Licensing 
Division, will have a statement on this case that was discussed this 
morning. 

Representative Price. Dr. Dunham. 
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STATEMENT OF CHARLES L. DUNHAM,' M.D., DIRECTOR, DIVISION 
OF BIOLOGY AND MEDICINE, U.S. ATOMIC ENERGY COMMISSION 


Dr. Dunuam. Mr. Chairman, I wish to thank the committee for 
permitting this statement to be made in person. It is essentially a 
summarization of a report now in process of being prepared in re- 
sponse to a request by your committee staff. We understand that this 
request arose in part from statements contained in the testimony of 
Dr. Russell Morgan, Professor of Radiology, Johns Hopkins Uni- 
versity and Consultant to the U.S. Public Health Service. 

It will be recalled that testimony on this subject was contained in 
the successive presentations of Dr. Lauriston Taylor, Dr. Morgan, and 
Dr. Shields Warren. In general, each of these witnesses rec cognized 
that standards of radiation protection, in common with other health 
and safety standards, represent an attempt to balance risks from 
various activities against the advantages of undertaking such activities. 

All three witnesses clearly indic ated that one of the difficulties in- 
volved in striking such a balance is that one cannot measure precisely 
the magnitude of the biological risk at levels of exposure within rec- 
ommended maximums; indeed, as Dr. Taylor indicated, one cannot 
determine by direct observ: ation that there is any risk of serious biolog- 
ical effects in this range. On the other hand, there is indirect evidence 
that, no matter how small the exposure to radiation may be, there is 
some correspondingly small risk of a serious biological effect. As 
a result there is general agreement that in making recommendations on 

radiation protection, it is prudent to assume that such small risks 
a in fact, exist. This aspect of the problem was emphasized by the 
three witnesses, each in his own way. 

An equally important difficulty in arriving at realistic standards 
of radiation protection, and I believe this was not adequately empha- 
sized by these witnesses, is that of estimating the benefits to be gained 
from activities involving exposure to radiation. Even more difficult 
is the task of weighing such benefits against the risks involved. 

It may be observed, in passing, that while this type of relation- 
ship is a basic characteristic of situations involving health and safety, 
it is so poorly recognized not only by the general public but by many 
persons well informed in other fields that it is an extremely difficult 
concept to convey. We share Dr. Morgan’s concern that people think- 
ing in terms of established health and safety standards generally 


1 Date of birth: Dec. 28,1906. Married; three children. 

ene aes B.A., Yale University, 1929; M.D., Rush Medical College, University of 
cago, 1933. 

Experience: Internal medicine, Billings Memorial Hospital, University of Chicago, 
1934. Assistant resident in medicine, New Haven Hospital, Yale University, 1935. 
Assistant in medicine, University of Chicago, 1936-41. Instructor in internal medicine, 
University of Chicago, 1941-43. U.S. Army Medical Corps, 1943-46. Assistant professor 
of medicine, University of Chicago, 1946-49. Assistant Chief, Medical Branch, Division 
of Biology and Medicine, U.S. Atomic Energy Commission, 1940-50. Chief Medical Branch, 
Division of Biology and Medicine, USAEC, 1950-54. Deputy Director, Division of Biology 
and Medicine, USAEC, 1954—55. 

Affiliations: New York Academy of Sciences. American Association for Advancement 
of Science. National Cancer Chemotherapy Committee. AEC representative, Division of 
Medical Sciences, National Academy of Sciences, National Research Council. Radiation 
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Study Section, National Institutes of Health, U.S. Public Health Service. National Com- 
mittee on Radiation Protection. American Rheumatism Association. Interdepartmental 
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human beings, etc. 
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think in terms of “everything all white on the lower side and all 
black on the other side.” However, this pattern of thought is so in- 
grained that we can find no simple language to describe the general 
magnitude of the very small risks associ ‘iated with exposure to radia- 
tion under current standards of radiation protection. 
Two aspects of Dr. Morgan’s statements concerning standards of 
radiation protection are of particular interest to us. The first of 
these is involved in the statement contained in the following four 
consecutive sentences quoted from the stenographic transcript: 
** * T think that there are several points which have been raised by Lauriston 
a this afternoon which perhaps deserve some further consideration. 
I think it was fairly clear that frequently the basis of the radiation standards 
which are employed throughout the United States today is something other 
than sound scientific fact. Opinion, albeit good scientific opinion, frequently is 


the determining factor which guides the National Committee on Radiation 
Protection in its decisions. 


I think this is all to the good, except that, as Senator Anderson pointed out, 
there is a good deal of question as to whether or not we can continue long in 


entirely this sort of framework. 

The second of these sentences, taken out of context, implies that 
fact is frequently disregarded in the formulation of the radiation 
standards used in the United States. Taken in the context of his 
discussion it appears clear that this was not Dr. Morgan’s intent. 
He based his statement on the previous testimony of Dr. "Tay lor, who 
made it clear that in the absence of definite knowledge of relationships 
between radiation dose and biological effects at low levels of exposure, 
it is considered prudent to recommend limits far below levels of radia- 
tion dose which can be directly observed to produce serious biological 
effects. It would seem that the third of these sentences was intended 
to explain what Dr. Morgan meant by the second; that is, that opinion 
frequently is the determining factor which ouides the National Com- 
mittee on Radiation Protection in its decision. In making this ex- 
planation, he was careful to point out, by use of the words “albeit 
good scientific opinion,” that he was not questioning the quality of 
the opinion used by the NCRP. Qualified in this way it appears clear 
that the word “opinion” as used in this statement is intended to con- 
vey one of its principal meanings, synonymous with judgment. 

We have prepared for inclusion in the record a detailed discussion 
of the factors which must go into the formulation of standards for 

radiation protection and of the validity of current standards. How- 
ever, because of the complexity of the subjec t, for purposes of oral com- 
ment on this portion of Dr. Morgan’s statement, we wish to say only 
that it is well known by persons experienced in the field of health 
and safety standards that informed opinion is normally the deter- 
mining factor in establishing such standards and that it is incon- 
ceivable that they could be established on any other basis. In fact 
Dr. Morgan in other parts of his testimony, both in a voluntary 
statement and later in direct answer to a question by Mr. Price, stated 
in effect that he does not believe that it will ever be possible to estab- 


lish radiation standards on as firm a scientific basis as we would 
like. 
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(The statement on standards referred to above by Dr. Dunham 
follows:) 


STATEMENT ON THE FORMULATION OF STANDARDS FOR RADIATION PROTECTION 


The following material is to provide additional information on the matter of 
standards of radiation protection, and in particular to respond to related ques- 
tions which were raised in the testimony presented at the hearings before the 
Research and Development Subcommittee of the Joint Committee on Atomic 
Energy, Tuesday, March 10, 1959. To minimize the probability of further con- 
fusion of the subject, we shall first describe some of the basic problems involved 
in the formulation and use of standards of radiation protection. In the range 
of radiation exposures with which standards of radiation protection are con- 
cerned, or even at higher exposures, it is impossible to observe the effects upon 
which the standards are predicated. Nevertheless, it is considered prudent to 
assume that even the smallest exposures to radiation involve biological hazards 
which are correspondingly small. However, no one so far as we are aware pro- 
poses that there should be no exposure to manmade sources of radiation. 
Rather, the problem of control of radiation hazards is one of providing a reason- 
2ble balance of biological risk against the benefits to be anticipated from activi- 
ties which involve exposure to radiation. Recognition of such risk underlies the 
common use of such advice as “unnecessary exposure to radiation should always 
be avoided.” The considerations involved were discussed by Dr. C. L. Dunham in 
his opening testimony at the hearings on the nature of radioactive fallout and 
its effects on man, May 27-June 3, 1957. He summarized the considerations 
involved with the following statements on page 17 of the printed hearings, 
which are no less applicable to occupational exposure to radiation than they are 
to fallout from weapons testing. 

“* * * there is no question that as we proceed downward from lethal amounts 
of fallout, such as might be widely experienced in a nuclear war, to no fallout at 
all, we pass through degrees of undesirability which decrease progressively to 
zero. In these discussions, we are seeking standards of evaluation which can 
aid us in weighing the degree of undesirability of any given level of fallout 
against the advantages which may be anticipated from activities which are 
inevitably accompanied by fallout.” 

To provide a reasonable balance in the case of occupational exposure does not 
depend alone upon our knowledge of the relationships between radiation exposure 
and their biological effects. It is necessary also but even more difficult to evalu- 
ate benefits to be anticipated from the various activities which may result in 
exposure to radiation. Furthermore, there is no common unit of measure which 
can be used in comparing risk to benefit. It follows that establishing realistic 
standards of radiation protection involves not one but three areas in which there 
may be expected to be wide differences in individual judgment. These differ- 
ences can be reduced in time by more precise quantitative knowledge in two of 
the areas—those involving the biologie effects of radiation and, to a lesser extent, 
the anticipated benefits from activities involving exposure to radiation. There 
appears no reason to believe, however, that regardless how well informed we 
become there will ever be unanimity with respect to the maximum degree of 
biologie risk which can be justified by a particular economic, social, or political 
goal. In a complex social structure, decisions involving such questions are valid 
only to the extent that they represent a consensus of well-informed persons. 

One of the complications in evaluating benefits from industrial activities in- 
volving risk is that not all of the benefits accrue to the worker who undergoes 
the risk. This aspect of the problem is not, of course, peculiar to any particular 
occupational risk. Some degree of risk is accepted throughout industry ; indeed, 
it is in acknowledgement of the general existence of such risk that we have 
built and continue to strengthen our system of workmen’s compensation. One 
criterion commonly quoted in connection with the evaluation of risks due to 
radiation in industry is that they should be small in comparison to other common 
occupational risks. 

It is against this background that the activities of such groups as the Na- 
tional Committee on Radiation Protection and the validity of their recom- 
mendations must be judged. 

The advisory group on radiation protection sponsored by the U.S. National 
Bureau of Standards and now called the National Committee on Radiation Pro- 
tection and Measurements, hereinafter referred to as the NCRP, was founded 
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in 1929. At the present time it consists of a main committee which has the 
responsibility for the recommendations made by the NCRP, and a dozen sub 
committees working on various aspects of radiation protection. 

The main committee is composed of representatives of various agencies and 
organizations considered to have special interest and competence in problems 
of radiation protection, plus two members-at-large. Representatives of the 
various agencies or organizations are specifically designated by the groups which 
they represent, while members-at-large are elected by the main committee. 
Members of subcommittees are selected by the NCRP on the basis of individual 
qualifications, without regard to their organizational affiliations. Currently 
representation on the main committee includes U.S. Public Health Service, 
American Industrial Hygiene Association, International Association of Govern- 
ment Labor Officials, Radiological Society of North America, American College 
of Radiology, U.S. Atomic Energy Commission, American Radium Society, 
Health Physics Society, American Medical Association, U.S. Air Force, Atomic 
Industrial Forum, U.S. Army, American Dental Association, American Roentgen 
Ray Society, National Electrical Manufacturing Association, American College 
of Radiology, National Bureau of Standards, and the U.S. Navy. 

A survey of the experience and background of the members of the NCRP and 
of its subcommittees discloses a very impressive cross-section of the Nation’s 
knowledge and experience in the field of radiation protection. 

Further, the committee works closely with leaders in this field in foreign 
countries both through the International Commission on Radiological Protection 
and by personal contact. These factors provide an unmatched opportunity for 
a consensus of informed opinion on questions of radiation protection, with the 
result that these organizations are universally acknowledged as the most authori- 
tative organizations dealing with problems of radiation protection. Their rec- 
ommendations on basic standards of radiation protection for occupational workers 
are accepted internationally both by national groups and by such international 
groups as the World Health Organization, the International Labor Office, and the 
International Standards Organization. 

There appears to be no question that the recommendations of the NCRP repre- 
sent the most authoritative guides now available for the protection of workers in 
industry. There is also no question that these recommendations are and should 
be subject to change not only as better definition of the biological risks from ex- 
posure to radiation is achieved, but also to reflect developments in such factors 
as technical ability to control radiation risks, potential contributions of nuclear 
energy to the common welfare, and general standards of occupational risk. 

The basic recommendations of the NCRP and the ICRP are those dealing with 
actual exposure of the whole body or of major organs of the body to radiation. 
Related to these are derived standards which deal with concentrations of specific 
radioactive materials in air and water. These derived standards are estimated 
to be sufficiently low in that they would not during a lifetime result in exposures 
of the body or major organs of the body to levels of radiation in excess of those 
recommended in the basic standards. These secondary standards are subject 
not only to the uncertainties which may be involved in the basic standards for 
exposure but in addition to any uncertainties as to the retention and distribution 
of the individual radioactive materials in the body, and as to the relative impor- 
tance of nonuniformities in such distribution. 

To provide assistance in meeting these basic and secondary standards, and to 
make it more probable that these standards will be met, the NCRP also makes 
many recommendations concerning such subjects as measurements of exposure 
to radiation and of levels of radiation or of radioactivity, good radiation safety 
practices, and administrative controls. The details of such recommendations 
should not be considered mandatory; in fact, under some circumstances there 
may be methods of accomplishing the same results which are as good or even 
better than those specifically recommended by the NCRP. There are other areas 
in which it is as yet impossible to formulate a single set of detailed recommenda- 
tions that will be applicable under the diversity of conditions to be found in 
practice. The important consideration is that in any operation the overall 
operating procedures shall be controlled to conform as closely as possible with 
the basic standards of radiation protection. 

It is quite likely that firmer scientific bases for fundamental standards of 
radiation protection will come from laboratory research which contributes to a 
better understanding of the mechanisms of induction of such diseases as leu- 
kemia and cancer rather than from applied research planned to obtain quantita- 
tive answers to specific questions. The problems of determining, for example, 
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whether or not there is a threshhold for the production of leukemia and of 
cancer by radiation and of how the incidence of either of these diseases depends 
upon radiation doses at very low rates of exposure is similar to—and may be 
identical with—that of discovering how these diseases are produced. Medical 
science had made encouraging progress over the past several decades in gaining 
an understanding of the fundamental mechanisms involved, but the many com- 
petent scientists engaged in this field of research have so far been unable to 
give us answers adequate to our needs. 

On the other hand, the development of secondary standards depends very 
largely on obtaining specific quantitative data on the biochemical and physical 
characteristics of individual radioisotopes in relation to their retention and 
distribution in the various organs or tissues of the body. Thus, research de 
signed to reduce the uncertainties involved in our standards of radiation pro- 
tection should strike a balance between the effort expended to obtain answers 
to specific questions and that for increasing our fundamental knowledge of 
mechanisms involved in producing the biological effects of radiation. 

In closing this discussion we draw your attention to the fact that few if any 
of the industrial toxins have been subjected to such a relentless scrutiny for 
possible small effects of low concentration on average life span, for the ability 
to produce small statistical increases in cancer or leukemia, etc., as has ionizing 
radiation. 

Dr. Dunnam. Before passing to a second aspect of Dr. Morgan’s 
testimony I would like to include a statement concerning the National 
Committee on Radiation Protection whose recommendations are fol- 
lowed both by the AEC and the USPHS, and, incidentally, we in the 
AEC are unaware of any basic disagreement or controversy between 
the USPHS and the AEC in this matter of standards. In fact, when 
the Atomic Energy Commission was in process of promulgating its 
health and safety regulations for licensees, it published in the Federal 
Register tentative proposed standards and, during the course of an 
entire year following that, meetings were held by our Division of 
Licensing and Regulation with representatives of State health de- 
partments and State health authorities, and at these meetings was 
representation by the U.S. Public Health Service and the Department 
of Labor. I simply want to indicate that we do not take off on our 
own. We attempt to coordinate these things with other interested 
Federai and State groups. 

As stated by Dr. Taylor, the advisory group on radiation protection 
sponsored by the U.S. National Bureau of Standards and now called 
the National Committee on Radiation Protection and Measurements, 
hereinafter referred to as the NCRP, was founded in 1929. At the 
present time it consists of a main committee which has the respon- 
sibility for the recommendations made by the NCRP, and a dozen 
subcommittees working on various aspects of radiation protection. 

The main committee is composed of representatives of various 
agencies and organizations considered to have especial interest and 
competence in problems of radiation protection, plus two members- 
at-large. Representatives of the various agencies or organizations 
are specifically designated by the groups which they represent, while 
members-at-large are elected by the main committee. Members of 
subcommittees are selected by the NCRP on the basis of individual 

ualifications, without regard to their organizational affiliations. 
eines representation on the main committee includes U.S. Public 


Health Service, American Industrial Hygiene Association, Interna- 
tional Association of Government Labor Officials, Radiological So- 
ciety of North America, American College of Radiology, U.S. Atomic 
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ciety, American Medical Association, U.S. Air Force, Atomic In- 
dustrial Forum, U.S. Army, American Dental Association, American 
Roentgen Ray Society, National Electrical Manufacturing Associa- 
tion, American College of Radiology, National Bureau of Standards 
and the U.S. Navy. 

A survey of the experience and background of the members of the 

NCRP and its subcommittees discloses a very impressive cross sec- 
tion of the Nation’s knowledge and experience in the field of radia- 
tion protection. 

Further, the committee works closely with leaders in this field in 
foreign countries both through the International Commission on 
Radiation Protection and by personal contact. These factors provide 
an unmatched opportunity for a consensus of informed opinion on 
questions of radiation protection, with the result that these organiza- 
tions are universally acknowledged as the most authoritative organi- 
zations dealing with problems of radiation protection. Their rec- 
ommendations on basic standards of radiation protection for occupa- 
tional workers are accepted internationally both by national groups 
and by such international groups as the World Health Organization, 
‘the International Labor Office, and the International Standards 
Organization. 

There appears to be no question that the recommendations of the 
NCRP represent the most authoritative guide now available for the 
protection of workers in industry, nor have we in the AEC heard 
statements to the contrary voiced by officials of the USPHS or any 
other Government agency or any other responsible body of scientists. 

The second aspect. of Dr. Morgan’s testimony, on which I wish to 
comment, is contained in the following statement consecutive with 
the statement quoted above. 


It is rather interesting that a review of the scientific studies in the radiation 
field that are going on at the present time throughout the United States—a re- 
view of these studies indicates that nowhere is there a concerted effort at pro- 
viding sound scientific data specifically aimed at the standards problem * * * 

If what Dr. Morgan meant to say here is simply that there is no 
laboratory in the United States which devotes itself exclusively to 
developing data to be worked into a biophysical model for purposes 
of developing radiation health standards, I agree with him. In fact, 
it has been deliberate on our part, whether rightly or wrongly, that 
we have no such laboratory within the AEC program. I am certain, 
for instance, that were the AEC to demand that our University of 
Rochester project, which has contributed so much valuable data for 
the use of the NCRP and the ICRP, limit itself strictly to work of 
this kind, such brilliant scientists as Dr. William F. Neuman, who 
gave important testimony on fallout at the hearings before Mr. Holi- 
field’s special committee, would take leave of the ‘project in a hurry. 
If on the other hand Dr. Morgan meant, and I do not believe that 
this is the case, that the AEC ‘Was not making a concerted effort to 
develop information which could be fitted into biophysical models 
for the use of the NCRP, he has been misinformed. 

Later in his testimony Dr. Morgan proposes that the budget of the 
Division of Radiological Health of the Department of Health, Educa- 
tion, and Welfare should, within the next 5 years, be increased from 
a present level which he estimated to be “of the order of about 
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$800,000” to “something of the level of $40 to $50 million to cover (1) 
research programs to get standards data, (2) an attack upon the 
problem of bringing into one group a comprehensive control program, 
and (3) training. We assume that a large fraction of such a budget 
is proposed for research programs to get standards data, 

In view of the fact that the Atomic Energy Commission and its 
predecessor, the Manhattan Engineering District, have been engaged 
in research in this area for 15 years, and that as much as one-third of 
the program of research currently administered by the AEC’s Division 
of Biology and Medicine is concerned with the biological effects of 
radiation, it is quite proper that we should state our position relative 
to the availability of standards data and to the appropriate levels of 
research effort in this field. Again, the considerations involved are 
sufficiently complex that we request permission to submit a more 
detailed statement for the record. 

First, let us make it clear that we are glad to see the U.S. Public 
Health Service taking an increased interest in problems of radiological 
health. We have had close, profitable and pleasant day-to-day work- 
ing relations, not only with the Public Health Service but with the 
Food and Drug Administration and the National Institutes of Health. 
We consider it essential that both the Public Health Service and the 
Food and Drug Administration increase their competence in matters 
of radiological health. 

We also agree with Dr. Morgan that much more information than 
we now have is needed to bring our standards of radiation protection 
up to the optimum. We discussed this problem with members of the 
Joint Committee on Atomic Energy 2 years ago and it was agreed 
that we should make a careful review of the feasibility of accelerating 
our research in this field. Prompt action was taken to accelerate our 
program and within the past 2 weeks we have transmitted to the 
committee a document describing the present status of this expanded 
program. I am happy to state that Congress to date has generally 
provided us with substantially all of the funds which we have re- 
quested for research in this field. We have no knowledge beyond that 
contained in his testimony before your committee of the details of 
Dr. Morgan’s proposed program. We have not seen a copy of the 
report of his committee and Dr. Morgan told me this morning that the 
report is not finalized as yet. 

We do not know what proportion of the $50 million annual budget 
would be allocated exclusively to getting specific data for radiation 
standards, the types of information which would be given priority 
nor the time schedule for full development of this aspect of the pro- 
posed program. Consequently, our discussion of the development of 
data for the formalation of standards of protection against radiation 
must be limited largely to our own program. 

In retrospect, we find it fortunate (not unfortunate) that the un- 
precedented problems of radiation protection in the various atomic 
energy facilities constructed and operated during the war were met 
by the leaders of the Manhattan District with a degree of foresight 
and technical ability comparable to that which they displayed in their 
other remarkable achievements. Thus, not only were the various 
facilities of the Manhattan District transferred to the AEC with 
radiation safety organizations trained and experienced in the control 
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of radiation under existing standards of protection, but in several of 
these facilities there were programs of research in the biological effects 
of radiation designed to answer both specific and general questions. 
Installations in which such programs had been established by the 
Manhattan District included those at Chicago, Oak Ridge, Hanford, 
and Los Alamos. In addition, the AEC inherited from the Manhattan 
District extensive research projects in these fields at the University of 
California and the University of Rochester. Not only has the AEC 
strengthened its research effort in these locations, but it has made 
extensive additions to this program by the use of some 300 contracts 
with various universities and Roepitels for investigations on specific 
aspects of the problem. 

While the number of experienced investigators in these fields has 
increased during the past several years, even today a limiting factor 
in the speed with which radiobiological research can be performed is 
the availability of investigators who are both competent and 
interested. This is particularly true in connection with research de- 
signed to supply specific data. ; 

evertheless, the research administered by the Atomic Energy 
Commission and the Manhattan District has a and continues 
to supply an impressive amount of data applicable to standards prob- 
lems. Much of these data have come from the laboratories in our 
own projects, where the personnel have an especial interest in their 
application to current problems. 

I estimate that prior to the Manhattan District emphasis on re- 
search to the development of information for the NCRP not more 
than $100,000 to $200,000 was available for such research in this 
country in any year. This is in marked contrast to the $17 million 
which the AEC plans to spend in fiscal year 1959 for research on prob- 
lems associated with the development of radiation standards and pro- 
tection. This figure does not include $2,500,000 for sampling and 
analyses for our national and worldwide fallout studies, nor does it 
include $450,000 for special fellowships for training in health physics, 
industrial medicine, and industrial hygiene. Of the $49 million 
in the Commission’s current budget request before the Congress for 
biomedical research approximately $20 million are allocated for re- 
search on problems related to development of radiation standards 
and protection. One other figure I would like to put in the record 
is that since its inception the AEC’s biomedical program has allo- 
cated $123 million to this very important subject. 

We feel that it is quite significant that when the National Academy 
of Sciences issued its first report on its study of “The Biological Ef- 
fects of Radiation” in June 1956, the President of the Academy, Dr. 
Detlev Bronk, was able to include in the foreword of the report the 
statement: 

The use of atomic energy is perhaps one of the few major technological de- 
velopments of the past 50 years in which careful consideration of the relation- 
ship of a new technology to the needs and welfare of human beings has kept 
pace with its development. 

Thank you very much, Mr. Chairman. 

Representative Price (presiding). Thank you, Dr. Dunham. 

Are there any questions? 
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Representative Van Zanpr. Doctor, I want to apologize for being 
absent this afternoon, but legislative matters on the House floor 
needed my attention. 

What is the current budget for the AEC Biology and Medicine 
Division ? 

Dr. Dunnam. $49 million for fiscal 1959. 

I beg your pardon. It is $43 million for 1959. 

Representative Van Zanpt. $43 million for fiscal 1959 ? 

Dr. DunHAM. Yes, sir. 

Representative Van Zanpt. What have you spent to date? 

Dr. Dunuam. About $500 million. 

Representative Van Zanpr. How many people are you policing ? 

Dr. Dunnam. My Division does not police in quite the same sense 
that Mr. Price’s does. We are responsible for setting the health and 
safety standards within the Commission for AEC prime contractors. 
That is an AEC responsibility for policing. 

Representative Van Zanpr. The figure of 60,000 used in testimony 
here previously would not apply to you? 

Dr. Dunnam. I have forgotten the total number of prime contract 
employees but it must be at least 80,000, or something of that sort. 

Representative VAN Zanpt. From the standpoint of the AEC dol- 
lar, how much of that dollar is applied to safety today ? 

Dr. DunHaAm. Mr. Oscar Smith is here and he may be able to give 
you that figure as to how much actually goes into operating costs for 
safety. I assume that is the question. 

Mr. Smirn. I could not answer that, sir. I donot know. 

Dr. Dunnam. Mr. Hayes? 

Mr. Hayes. I do not think you could bring that into focus without 
some very careful and long studies because there are so many in- 
tangibles that would have to be added into it. The figure for regular 
industry safety would probably run—and I will not say this is accu- 
rate—on the order of $4 to $8 per head per month, whereas the money 
which is spent in radiological safety would probably be something 
above that on the order of, say, five times. 

Representative VAN Zanpr. You heard testimony this morning of 
a witness who said Canada was spending 5 percent for safety. 

Mr. Hayes. No, sir; I was not here this morning . 

Representative Van Zanpr. If my memory serves me correctly, a 
figure of $72 per worker was used. 

Mr. Hayes. This sounds to be about the right order. I think we 
might be spending more than that in this country because I believe 
that their standards in Canada are not quite as rigid as ours. 

Representative Van Zanpr. Mr. Chairman, would the witness fur- 
nish for the record an accurate estimate of the AEC dollar being 
spent for safety purposes ? 

Mr. Hayes. You mean in the radiological field ? 

Representative Van Zanpr. Yes, in the field we are exploring at 
the present time. 

Mr. Hayes. We will try to get that for you. 
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(The information referred to follows :) 


U.S. ATOMIC ENERGY COMMISSION, 
Washington, D.C., April 17, 1959. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, 
Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR Mr. PrRicE: During the March 19, 1959, hearing on workmen’s compen- 
sation and safety before the JCAE Subcommittee on Research and Development, 
Representative Van Zandt requested, and AEC agreed to furnish, an accurate 
estimate of the AEC dollar that is spent for safety purposes. 

There does not exist uniform agreement (even amoung specialists in the 
field) as to the specific items properly chargeable to safety costs. There is 
general agreement, however, that safety expenses of a capital cost type (built- 
in safety items such as reactor shielding, added costs from use of safety factors, 
in design, ete.) cannot be readily segregated from capital costs accepted for 
the primary purpose of assuring reliable, efficient operating needs. No known 
basis exists for predicating a meaningful appraisal of overall capital cost type 
of safety expenses. 

As most frequently viewed, only noncapital cost items are considered in judging 
safety expenses. Within this category (but excluding so-called preventive main- 
tenance aspects) the principal safety costs within AEC are attributable to— 

1. Safety research and development (including both medical and non- 
medical). 

2. Radiation safety. 

3. Industrial medicine and first aid. 

4. Industrial fire protection. 

5. Industrial safety. 

6. Biomedical and bioassay. 

7. Industrial hygiene (including sanitation and environmental hazard 
control). 

8. Criticality safety. 

During fiscal year 1959, the combined AEC and principal contractor costs in 
the above eight categories are estimated to be slightly over $90 million, of which 
73.3 percent is attributable to the first two named categories. 

The estimated total costs for safety during fiscal year 1959 may be divided 
by the estimated fiscal year 1959 operating costs (slightly over $2.3 billion) and 
by the total number of AEC and contractor employees (121,388 as of Feb. 
28, 1959) to give the following ultimate answers to Mr. Van Zandt’s inquiry: 


1. Total fiscal year 1959 safety costs per fiscal year 1959 AEC dollar___._ $0. 0373 
2. Total year 1959 safety costs per employee year___________________ 707. 89 


Sincerely yours, 
Oscar S. SMITH, 
Director, Office of Industrial Relations. 

Representative Van Zanpt. Doctor, have you any idea how much 
the Public Health Service has spent to date in this field ? 

Dr. Dunnam. No, I do not know whether Dr. Morgan is still here, 
maybe he could put out a figure. I think the current figure is about 
$214 million. I have been informed that in NIH grants are $2 million 
annually. 

Representative Van Zanpt. How long have you been in this busi- 
ness ¢ 

Dr. Weser. I would have difficulty giving you a precise answer. 
It is about since 1945. 

Representative VAN Zanpt. We will say that is about 14 years. 

Dr. Weser. Yes, with a gradually increasing appropriation, not at 
that high level throughout the period. 

Representative Van Zanpr. Would you say an accurate estimate 
would he $25 million overall ? 

Dr. Weser. That might be close to it. 
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Representative Van Zanpr. Dr. Dunham, how many people are in- 
volved in this effort at the present time? 

Dr. Dunnam. On the research side approximately 800 scientific 
man-years. 

Representative Van ZANpT. How many technicians? 

Dr. Dunnam. At least twice that many. 

Representative Van Zanor. If the Public Health Service were to 
move into this field, would they have to set up a similar type of or- 
ganization ¢ 

Dr. Dunnam. I would like to say that I am glad to see the Public 
Health Service moving into this field. They have been in it. They 
were a tremendous help during the Manhattan District days. Public 
Health Service was detailed to that program. If by moving in you 
are implying take over and replacing what we are doing, 1t would 
have to be the same order of magnitude if not greater. 

Representative Van Zanpr. Would you continue your organiza- 
tion’s functions in order to play a part in the overall effort of the 
Atomic Energy Commission ¢ 

Dr. Dunuam. I personally feel that an organization which is in 
day-to-day contact with as many radiation problems as we are, must 
have a research program of an appropriate magnitude and I think 
the present one is not inappropriate to go with to the total program 
of the AEC. 

Representative Durnam. You have responsibility to your own em- 
ployees in AEC ? 

Dr. Dunnam. That is correct, sir. 

Representative Durnam. You could not avoid it. Is any other 
agency of Government in this field of radiation that you know of? 

“Dr. Dunnam. Many agencies. Of course, the Department of De- 
fense is in it not just “from the we apons standpoint. They have re- 
search reactors and that sort of thing. The Public Health Service 
has extensive research at the National Institutes of Health involving 
radioactive isotopes and high energy X-ray machines. They also 
support many million dollars of research which involves isotopes. 
Much of the research supported by the Cancer Institute and Heart 
Institute involves the use of radioisotopes. 

Representative DurHam. The new agency that took over in NACA 
has reactors. Are they in it ? 

Dr. Dunuam. They are in it and will be in it more as time goes on. 
It is part of science these days to get involved in radiation. 

Representative DurHam. I know, Doctor, but I am thinking of some 
coordination. It is getting scattered all over the place. I was won- 
dering if we could do a better job by concentrating this and doing it 
in a more efficient manner. 

Dr. Dunnam. You are talking in terms of the radiation safety ? 

Representative DurHam. I am talking in terms of radiation safety. 
Somebody has to come up here, has got. to get the information from 
the Defense Department or the NASA or the Public Health setup ¢ 

Dr. DunHam. We have tried to maintain a leadership in this field 
of radiation. 

Representative DurHam. I know we have. That is why I am asking 
these questions. 

Dr. Dunnam. It is part of our responsibility. 
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Representative Durnam. It looks like you are losing your respon- 
sibility. We have always felt that the AEC had responsibility in this 
because of the fact that they handled most of the radioactive material. 
You are still in control of it ? 

Dr. Dunuam. That is right. 

tepresentative Duruam. I think your responsibility goes on to the 
end, where it is sent and where it is put into some private manufac- 
turing —_ I guess Public Health has a responsibility with the 
hospitals throughout the country. 

Dr. Dunnam. Under the act we cannot lose the responsibility. 

Representative DurHAam. No; you cannot lose the responsibility. 

Representative Price. Dr. Dunham, would you say, looking at page 
5 of your statement, in listing the ‘members of the subcommittee 
selected by the NCRP on this matter of radiation rotection, that the 
subcommittee was made up of members selected on or ganizations 
that had some degree of interest in radiation protection ? 

Dr. Dunnam. That is how the committee grew. 

Representative Price. That is quite an extensive list. 

Dr. Dunnam. Yes. I feel it is very extensive. It is interesting that 
it does involve those who have a prime interest in the problem. 

Representative Van Zanpt. Doctor, does the AEC set radiation 
standards arbitrarily or does it follow the recommendations of this 
NCRP group? 

Dr. Dunnam. We have followed the recommendations of the 
NCRP. Our health and safety standards have essentially been an in- 
terpretation into standards. The NCRP does not pretend to write 
standards. 

Representative Van Zanpr. Is the Public Health Service a mem- 
ber of this group ? 

Dr. DunuaAm. Public Health Service and AEC have two members 
on the main committee. 

Representative Van Zanptr. Have they ever disagreed with the 
NCRP recommendations? 

Dr. Dunnam. As far as I know there has been no fundamental dis- 
agreement at all, either by AEC or Public Health Service. 

Mr. Birackman. Dr. Dunham, in reading the summary and analyses 
of the fallout hearings, I notice in there there was mention made of 
some attempt to get more definitive information on the biological 
effects. This was one of the things that came out that there was need 
for. This being a couple of years ago, has there been anything that 
has developed from this which would either substantiate or refute 
this threshold theory or linear hypothesis? 

Dr. Dunnam. As I indicated. we have expanded the program as 
rapidly as manpower is available. That is primarily the limiting 
factor. I think considerable water has gone over the dam. I think 
people are less dogmatic than they were at the time of the hearings. 
I think there is more tendency to give back and forth. I do not 
think anybody has clearly and uncontrovertibly established that there 
isa threshold. 

On the other hand, there is some evidence coming along now sug- 
esting that the straight simple linear hypothesis of effect regardless 
of dose rate has some grave question. Also, Russell’s recent work 
at Oak Ridge in genetics suggests if you are receiving the radiation at 
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a lower dose rate the effect is not as great. That would suggest that 
the effects from a big single exposure in a short time like in Japan 
is quite a different proposition or certainly a different proposition 
from chronic very low level exposure from background radiation or 
from industrial occupational exposure. That is as far as it is now. 

Representative Price. Thank you very much, Dr. Dunham. 

Dr. Dunnam. Thank you. 

Representative Price. I understand Mr. Price of the Commission is 
prepared to furnish orally a chronological résumé of the NACA 
reactor matter which came to the attention of the committee this 
morning. 


STATEMENT OF HAROLD L. PRICE,’ DIRECTOR, DIVISION OF LICENS- 
ING AND REGULATION, ATOMIC ENERGY COMMISSION 


Mr. Price. Yes, sir. 

Mr. Chairman, before I start I wonder if I could supplement Dr. 
Dunham’s answer to Mr. Durham about the safety control of the 
various uses of atomic energy in these other agencies besides the AEC. 
As Dr. Dunham says, we are the only agency that has statutory au- 
thority and responsibility to deal with this across the board. We 
have adopted standards based on the recommendations of National 
Committee on Radiation Protection and everybody is governed by 
them in one way or another. 

Representative DurHam. They all have to come to you for guid- 
ance? 

Mr. Price. Yes, sir. Whether it is the Defense Department or 
NACA or any departments of defense, any Federal agency, State 
agency or private person, if they are subject to license they have to 
come to us. If they are not subject to license, all of those projects in 
the Defense Department from the submarine reactors to the Belvoir 
reactcr and other projects that they have are reviewed by our safety 
staff and by the Advisory Committee on Reactor Safeguards in exactly 
the same way that a private reactor is. They do not have the same 

administrative procedures or. hearings, but the total program, insofar 
as these materials is concerned, is reviewed. 

Representative Durnam. That is exactly the way you have op- 
erated since you were set u 

Mr. Price. Yes, sir. There j is another aspect of this standard 
problem that I think needs to be emphasized. 

I share everybody’s concern with the importance of continuing to 
try to get better technical data to support the standards; that is, 
these permissible doses, whatever they should be. But the fact of 
the matter is that right now the civilian atomic energy program—and 
I mean by that everything that the licensees and the Commission 
installations and the Defense Department are doing in this field, 
reactors, isotopes and that sort of thing—is not contributing anything 
to this so-called increase in background radiation that is being 
measured. 

Representative Durnam. You feel that you have the authority, 
providing this man operates a reactor, to tell him the standards and 
he has to abide by them? 


1$See p. 273. 
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Mr. Price. Yes, sir. The point I am trying to make is that these 
projects are not contributing to this increase in background radia- 
tion and they are not going to contribute anything to it unless we 
have some bad accidents. Now, if we have some bad accidents, 
whether the safety standard was five-tenths rems or ten rems or 
more would not prevent the accident. So the real safety problem, 
whether it is isotopes or reactors, from our standpoint, is to be sure 
that careful attention is given to design, construction, use, and op- 
eration of these facilities so as to try to avoid any accidents at all. 
That is our approach. 

Representative Duruam. You have the same authority there as 
you have out in the desert where you explode the atomic bombs? 

Mr. Price. That is right. We have management authority there. 

Representative DurHam. You have the same authority on radia- 
tion control? 

Mr. Price. I do not mean that we do not have some accidents. We 
have had some little ones and we are going to continue to have some 
little ones. I just hope we do not have any big ones. Sure, we are 
going to have some accidents. However, the accident rate, the safety 
record in this industry up to now has proven to be phenomenal and 
I think it ought to be recognized. 

Representative Durnam. I think so myself. 

Mr. Price. Thank you, Mr. Chairman. 

Representative Prick. Proceed with your statement. 

Mr. Price. On this NACA reactor, the chronology is as follows: 

They filed an application for a license on August 20, 1956. These 
are file dates. The document might have been dated a day or two 
sooner. Application for license was filed on August 20, 1956. Then 
the application for license was amended six different times in order 
to get it complete. It is a document now about this thick [indicating 
about a foot]. It was amended on August 28, 1956, November 14, 
1956, December 3, 1956, March 27, 1957, June 14, 1957, and July 
27, 1957. 

During that year, in fact beginning prior to the filing, from the 
summer of 1956 through the summer of 1957, our safety staff reviewed 
that application in great detail. We consulted the old Advisory Com- 
mittee on Reactor Safeguards four or five times during that year. 
So it was thoroughly reviewed. 

On September 4, 1957, it was set down for a hearing before a hear- 
ing examiner. The date was fixed at October 8. In the meantime, the 
Price-Anderson Act had passed, and although we had gone through 
i review of this for the past year with the old Safeguards Committee, 
we now had a statutory g feguards Committee and, even though it was 
the same people, we decided to go back to the Safeguards Committee 
and get another formal review and a report to be published under 
the terms of the Price-Anderson Act. 

The Safeguards Committee reviewed it in September and again in 
November. In the meantime, of course, we postponed the hearing be- 
cause we wanted to get the Safeguards Committee report. The Safe- 
guards Committee report was filed with us. It is dated November 5, 
1957. It was made public. On December 6, 1957, an order fixing 
the hearing date for the taking of testimony was entered. That hear- 
ing date was fixed as January 16, 1958. 
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On December 30, 1957—I might say there had been a prehearing 
conference set on September 27 and the case was continued indefinitely. 
I mentioned that. Then on December 30, 1957, at the request of the 
Commission counsel, an order was entered for a further prehearing 
conference on January 6. That was held. 

The hearing began on January 16 and continued through Jan- 
uary 17. 

The Safeguard Committee report was entered in the record of the 
hearing. The testimony of Dr. Clifford Beck, the head of the Hazards 
Evaluation Branch of the Commission, was put in the record. Testi- 
mony was taken from some people out at the Idaho Testing Station 
since this reactor is similar to the materials testing reactor. 

During that period the NACA had put its own testimony in. The 
testimony was concluded on February 21. 

On May 12, 1958, proposed findings and conclusions were stipulated 
by counsel for the AEC staff and counsel for the NACA and filed with 
the hearing examiner. 

On June 24, 1958, the hearing examiner rendered his intermediate 
decision. The intermediate decision provided that it would become 
final on, I think, July 21, unless within 20 days either the Commission 
staff or the other party, the NACA, wanted to file exceptions with 
the five Commissioners, or the Commission wanted to review it on its 
own motion. Neither the staff nor the NACA filed exceptions and the 
Commissioners allowed the intermediate decision to become final by its 
own terms on July 21, 1958! 

The hearing examiner’s order—the intermediate decision included 
an order—was that a construction permit be issued. 

On that date the construction permit was issued, July 21, 1958. 

So far as I know construction is not yet completed. They have not 
come back in and asked for their license to operate. 

Representative Price. Did the Reactor Safeguard Committee, 
either the old one or the statutory Committee, hold any reservations at 
all concerning the locations? 

Mr. Price. Yes, sir. The Committee said that this—I will be glad 
to introduce it in the record, it is a public document. 

Representative Price. I wish you would. 

Mr. Price. They found that the NACA with proper containment 
could run this project at this site without undue risk to the public. 
They commented on the fact that the site is, of course, relatively close 
to Sandusky compared to places like the Idaho Testing Station. Of 
course, compared to that, it is real close. 

Representative Price. Did they make any suggestion of additional 
protective measures ? 

Mr. Price. I think perhaps I ought not to try to discourse on the 
technical parts of the report. 

They dealt with the need for containment which NACA and our 
staff thoroughly agree with. It is one of the best contained reactors, 
T suppose, that hascome up. They also dealt with the fact that it may 
be that certain types of experiments that you might want to run in a 
test reactor could not be allowed. NACA said they did not intend to 
run those types of experiments anyway. 

It is very likely—I do not want to prejudge the licensing case— 
that in view of our own staff position and the Committee’s position, 
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which we have not disagreed with at all, that it will be necessary to 
impose some limitations on the kinds of experiments that they can 
run. 

This, apparently, does not bother them. They apparently do not 
intend to run those types of experiments anyway. 

Representative Durnam. Does the Committee go into the qualifica- 
tions of the personnel who run the reactor in determining the safety ? 

Mr. Price. I am not sure they went into it in so many words. It is 
sort of implicit in the conclusions. 

Representative Van Zanpr. It is my understanding the Safeguard 
Committee recommended containment. 

Mr. Price. The NACA never planned to build it without contain- 
ment. Asa matter of fact, there have been no large reactors serious- 
ly proposed so far in this country, except out on the desert without 
containment. 

Representative Van Zanpr. In other words, the containment is be- 
ing built into the reactor ? 

Mr. Price. Yes, sir. 

Representative Van Zanpr. In addition, the license you will 
eventually issue to NACA will impose a limitation as to the types of 
research and development projects that will be tied into the reactor, 
is that right ? 

Mr. Price. On the basis of the information that we had at the time 
the construction permit was issued, they were put on notice by the 
Committee and by us, that that would likely be so. I do not want to 
prejudge how the Committee is going to look at the final decision on 
the operating license. I would not want to prejudge how the Com- 
mission staff will, either. At the time of the construction permit re- 
view, it was recognized that from a technical standpoint 1t may be 
necessary to impose some limitations, limitations for example on 
testing fuel elements of destruction. This does not bother them. 

Representative Price. Does that complete your statement? 

Mr. Price. Did you want the Safeguard Committee report in the 
record ? 

Representative Price. Yes, I think it should be included in the 
record. 

Mr. Price. With your permission, I would like to file that report 
and also the testimony of Dr. Beck in the case—it was prepared testi- 
mony—and the decision of the hearing examiner. The complete 
record is voluminous, but these formal documents I think should all 
go together. 

Representative Price. This is a summary of the complete record. 

Mr. Price. No, this would be the Safeguard Committee’s report, 
the Commission staff’s report which was in the form of Dr. Beck’s 
testimony, the proposed findings and the decision. 

Representative Price. Without objection they will be inserted in 
the record. 
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(The documents referred to follow :) 


UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
In the matter of National Advisory Committee for Aeronautics 


(Docket No. 50-30) 


I, Clifford K. Beck, being duly sworn, state that I am the Clifford K. Beck 
referred to in the foregoing statement, that it is a true and correct copy of 
testimony prepared by me to be presented in the above-entitled proceeding and 
that the statements contained therein are true and correct to the best of my 
knowledge, information and belief. 

CLIFFORD K. Breck. 

Subscribed and sworn to be before me this --.. day of —~----- , 1958. 





ret <a 
Notary Public. 
My commission expires __....--.-...-_- 
(notarial seal) 


UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
In the matter of National Advisory Committee for Aeronautics 
(Docket No. 50-30) 


TESTIMONY OF CLIFFORD D. BecK, CHIEF, HAZARDS EVALUATION BRANCH, DIVISION 
OF LICENSING AND REGULATION 


Biography and qualifications 


My name is Clifford K. Beck. I am a member of the Division of Licensing and 
Regulation, of the Atomic Energy Commission, occupying concurrently at present 
two positions of responsibility: (1) Chief of the Hazards Evaluation Branch, 
and (2) Coordinator of Reactor Safety Research programs within the Com- 
mission. 

In the former position, I am responsible for supervising a staff composed of 
persons with extensive training and experience in technical flelds involved in 
the evaluation of reactor hazards. Our function is to analyze and evaluate the 
nuclear safety aspects of all nuclear facilities for which the Commission is 
responsible, including facilities for which license applications have been filed or 
for which licenses have been issued. 

In the latter position, I am responsible for coordinationg all phases of the 
AEC’s research and development programs in the field of reactor safety, assisting 
appropriate divisions in initiating new or amplifying existing projects in the 
tield, and making such recommendations and suggestions as appear necessary in 
various phases of these programs. 

I was born in Rowan County, N.C., attended local elementary schools, and 
high school at Spencer, N.C.; and was graduated from Catawba College, at 
Salisbury, N.C. in 1933 with a major in the sciences. During the next 5 years, 
I engaged in a variety of endeavors, including 5 years of high school instruction 
in mathematics, the sciences and athletics. In 1939 and 1940 I studied physics 
and mathematies at Vanderbilt, receiving the M.S. degree in 1940. I completed 
a Ph.D program in these fields at the University of North Carolina in December 
1942. 

During 1943 and 1944, I was a research scientist on the Manhattan project 
at Columbia University. In 1944 I moved to Oak Ridge, Tenn., where for 5 
years I was an employee of Carbide & Carbon Chemical Corp. at the K-25 
gaseous diffusion plant, first as technical aid to the general superintendent 
and then, for 3 years, as the director of the research laboratories at K-25. In 
this position, I organized and personally directed for 3 years nuclear criticality 
experimental studies which are still continuing. Another responsibility during 
this period relative to my experience in nuclear safety was my chairmanship 
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of the Nuclear Safety Committee of the K-25 plant. After my departure from 
Carbide, I continued to serve for 7 years, until employment by the AEC, as a 
member of Carbide’s Nuclear Safety Review Committee for all operations at 
Oak Ridge. 

For 7 years, from 1949 to 1955, I was chairman of the physics department at 
North Carolina State College. Here, I conceived and initiated the programs 
leading to the construction of the Raleigh Research Reactor, the first university 
training and research reactor. I also directed the development of pioneering 
undergraduate and graduate programs in nuclear engineering which led to the 
first doctoral degree awards in this field. 

In 1955, I accepted appointment to the Atomic Energy Commission to assist 
in the development of a staff and a program for safety evaluation of nuclear pro- 
jects, the position I now hold. 

In the normal course of events, the nuclear test reactor which the National 
Advisory Committee for Aeronautics proposes to build and operate near San- 
dusky, Ohio, has come before the Hazards Evaluation Branch for safety review. 
The testimony below summarizes the features which have been considered, the 
analyses made and the conclusions reached. 

The testimony is divided into three major parts. Part I—Description of the 
Facility, has in large part been derived and abstracted from the description 
contained in the applicant’s preliminary hazard summary report. Where pre- 
cise values or dimensions are listed, it should be recognized that they may be 
tentative, and represent only the best estimate of the values or dimensions at 
this time. 

In part II, Hazards Analysis, I have set forth an analysis of the principal 
factors from the point of view of safety, including those factors that are unique, 
involved in the application under consideration. The analysis in part II is based 
upon considerably more detailed review carried out by myself and other members 
of the staff of the Hazards Evaluation Branch. In performing this detailed 
analysis and review, we have received assistance from technical employees of 
other Atomic Energy Commission offices and have considered the views expressed 
in the report of the Advisory Committee on Reactor Safeguards, dated November 
5, 1957. 

Part III contains an analysis of the technical qualifications of the applicant. 


PART I. DESCRIPTION OF THE FACILITY 


The National Advisory Committee for Aeronautics (hereinafter referred to 
as NACA) in its license application described a research reactor facility which 
it proposes to build and operate at a site 50 miles west of Cleveland and 3 miles 
south of Sandusky, Ohio. The purpose of the reactor is to make studies of 
aircraft reactor fuel elements and other reactor components, radiation effects 
studies on aircraft reactor materials and equipment, shielding studies, and 
nuclear and solid state physics experiments. 

The proposed reactor is generally similar in design concept to the Material 
Testing Reactor (MTR) located at the National Reactor Testing Station at 
Arco, Idaho. It will be light-water-cooled and moderated with a primary beryl- 
lium reflector and a secondary water reflector. The core initially will be a 
3 by 9 array (as currently used in the MTR) of modified MTR-type fuel elements. 
The reactor is designed for operation up to a thermal power of 60 megawatts. 
(Present power level of the MTR is 40 megawatts.) The average core power 
density of the proposed reactor is to be maintained throughout the operating 
cycle at 600 watts per cubic centimeter of active core volume. In the beginning 
of a cycle, because of the amount of excess reactivity required, the control rods 
will be inserted a considerable distance, and most of the power will be generated 
in the lower half of the core. With constant power density, therefore, the 
power level will be about 30 or 40 megawatts at startup and will increase to about 
60 megawatts at the end ofacycle. For steady operation at constant power over a 
cycle, the power will not exceed the starting power level. In contrast the power 
level of the MTR is maintained at about 40 megawatts throughout all operating 
cycles. Hence, the average power density of the MTR decreases from some 
value above 400 watts/ce at the startup (in the lower half of the core) to about 
400 watts/ce (over the whole core) at the end of the cycle. The average ther- 
mal neutron flux of the NACA reactor is expected to be 4 by 10“ neutrons per 
second per square centimeter at 60 megawatts. The corresponding figure for 
the MTR is approximately 2 by 10* at 40 megawatts. 
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The reactor is mounted in a vertical, cylindrical, stainless-steel-clad pressure 
tank, 9 feet in diameter and 32 feet high, which will be subjected to a hydro- 
static test of 230 pounds per square inch gage (p.s.i.g.) prior to initial operation. 
The upper end is flanged so that it can be removed. A hatch is also provided 
to facilitate changing fuel elements and inserting or withdrawing experiments. 
Tentatively, three concentric stainless steel clad cylinders about 2 inches 
thick will serve as thermal shields. These will be located within the tank, and 
will extend above and below the reactor core. 

The fuel elements consist of assemblies of flat, aluminum-clad plates of an 
aluminum-enriched uranium alloy and suitable supporting structure. There 
are 18 plates per assembly; 16 are 0.060 inches thick and the two end plates 
are (0.065 inches thick. The spacing between plates for passage of coolant 
water is 0.115 inches. 

The fuel-bearing region of each assembly is approximately 3 by 3 by 25 
inches. The 3 by 9 initial core loading of the fuel element assemblies is ar- 
ranged on a 4 by 11 grid structure. Except for five control rod positions, de- 
scribed beluw, on the north face, the remaining lattice positions of the 4 by 11 
array are occupied by beryllium reflector pieces. The 4 by 11 grid is enclosed 
by a box, which extends the full height of the core and which is open at the top 
and bottom. The north and south sides of this box are made of 1-inch thick 
beryllium, and the other two sides are of aluminum. Adjacent to the 4 by 11 
grid on the south side is a 4 by 8 array of 4 by 4 inch beryllium reflector ele- 
ments approximately 40 inches in length. This array is to be enclosed on three 
sides by aluminum and on the core side by beryllium. 

For the loading proposed (twenty-two 168-gram fuel elements and five 130-gram 
shim rod elements) and for the proposed 10-day continuous operating cycle, 18.5 
percent excess reactivity is provided. This reactivity is broken down as follows: 





Percent 
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Experimental facilities to be contained in the reactor include the following: 

(a) Two 9-inch inside diameter I.D. horizontal test holes, located parallel to 
the long horizontal axes of the core (one on each side of the core) with center- 
lines 1 inch and 4¥5 inches below the core center. 

(bo) Three 6-inch I.D. horizontal beam holes which terminate at the north 
face of the reactor. Their centerlines lie in a horizontal plane 6+4 inches above 
the center of the reactor tank. 

(c) A thermal column on the south side of the reactor tank. 

(ad) Two 8-inch I.D. vertical test holes on the east and west sides of the core. 
These tubes penetrate the top cover of the reactor tank and terminate near the 
bottom of the core. 

(e) Two pneumatic and four hydraulic rabbit tubes. 

There are five control rod positions in the core (alternate element positions in 
the long center row of the 3 by 9 lattice) and five in the row of beryllium reflector 
elements adjacent to the north side of the core (alternate element posi- 
tions in the 11 reflector element row). Shim-safety rods occupy all five 
positions in the core, and the three central positions in the beryllium reflec- 
tor. The two remaining positions in the beryllium reflector are occupied by 
regulating rods, only one of which can be used at a time. All control rod drives 
are below the reactor. The upper ends of the shim-safety rods contain cadmium. 
Below the cadmium are fueled sections for the rods in the active lattice and 
beryllium sections for the rods in the reflector. As poison is removed from the 
core or reflector, fuel or beryllium is inserted. The eight shim-safety rods will 
counter the excess reactivity (estimated by the applicant to be 18.5 percent for 
cold-clean critical) and keep the reactor subcritical, i.e., Kerr less than one when 
all rods are fully inserted. The maximum reactivity controllable by the regu- 
lating rod will be limited to the value of the delayed neutron fraction. Scram- 
ming the reactor causes the shim-safety rods to drop into their fully inserted 
position with an acceleration of gravity. Various possible modes of corrective 
action or power cutbacks are discussed below. 
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1. Slow and fast setbacks 


The motor-driven setpoint of the servo controller determines the power level 
at which the reactor operates. When need of a setback is indicated by some 
abnormal condition the setpoint on the servo controller is lowered automatically 
in such a manner that the reactor power level is decreased on a constant period 
(time to increase or decrease the reactor power by a factor of 2.7) to the lower 
limit of the servo controller which is 0.1 percent of full power (~60 kilowatts). 
The power level is held at the lower value until the abnormal conditions have 
been corrected and then positive operator action is required before the reactor 
can be returned to full power. The slow setback decreases the reactor power 
on a 90-second period and the fast setback lowers the reactor power on a 20- 
second period. 


2. Slow and fast reverse 


The reverse is a motor-driven insertion of all eight shim-safety rods. The 
shim-safety rods are driven all the way in and when the abnormal condition 
causing the reverse is eliminated position operator action is required before 
they can be withdrawn again. In the slow-reverse the shim-safety rods are 
driven in at slow speed (3 in. per minute) and in the fast reverse they are in 
at fast speed (9 in. per minute). The shim-safety rods are approximately 30 
inches long. 


3. Slow and fast scram 


The scrams are achieved by reducing or shutting off the current to the shim- 
safety rod holding solenoids, allowing the rods to drop by gravity into the core. 
In the slow scram the current to the holding solenoids is shut off by the action 
of relays. In the fast scram the signal from an electronic amplifier reduces the 
current to the holding solenoids and thereby drops the rods. 

The cutback that is used depends upon the potential seriousness of the pre- 
vailing situation. For example, if the reactor is on a rising period of 15 seconds, 
a warning buzzer will sound, if it should reach 7 seconds the slow setback will 
occur, if it should reach 5 seconds the fast reverse will oecur, and if it should 
reach 1 second the fast scram will oecur. 

Other abnormal conditions, such as high power level, high fuel element tem- 
perature, low water flow rate, and high nitrogen-16 activity, will also cause a 
cutback to occur. Hence, many potentially serious situations are proposed to 
be corrected by either the setback or the reverse, thus eliminating the need for 
a scram. 

The water system for the facility consists of a primary water cooling system 
and a secondary water system. The main primary cooling system is a closed- 
cycle system. The secondary system removes heat, generated in the reactor, 
from the primary water in the main and shutdown heat exchangers and dis- 
sipates it in the cooling tower. 

Cooling of the reactor is accomplished in two passes of the coolant within the 
reactor structure. For the primary system, deionized water enters the reactor 
tank at the side just below the lower level of the reactor core (at 145 pounds 
per square inch gage and 159° F.). It flows upward in the secondary region 
through the reflector and the thermal shield rings, and downward through the 
core within the aluminum-beryllium box, i.e., through the fuel elements and 
primary reflector pieces, enclosing the 4 by 11 reactor lattice. After passing 
downward through the reactor supporting structure, the water is discharged 
near the bottom of the tank (at 105 p.s.i.g. and 187° F.), and goes to the main 
heat exchangers. From the heat exchangers it flows through the primary water 
pumps and is returned to the reactor tank. There are two main heat exchangers 
operating in parallel, with provision for a third to be added later, and three 
primary pumps, also in parallel. Only two pumps are in operation at one 
time, with the third serving as a standby. The water pressure in the primary 
system is normally set by the head of water in a 5,000 gallon tank located 150 
feet above grade and feeding into the system at the primary pump inlet. At 
the same level as the 5,000 gallon tank, is a 50,000 gallon tank, also filled with de- 
ionized water. Normally, only the smaller tank is open to the primary system. 
However, a line from the bottom of the larger tank connects with the primary 
system so that its capacity can be made available to the primary system by 
opening a valve. The use of the small tank for normal operation results in a 
more sensitive indication of variations in required makeup water for the pri- 
mary system. 
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A shutdown cooling system incorporating a diesel generator and auxiliary 
pumps designed to have suflicient capacity to cool the reactor is provided. 
Covling immediately after shutdown, ie., until the auxiliary cooling system be- 
comes effective, is provided by coastdown of the main pumps. 

The secondary water system has two 4,925-gallons-per-minute pumps in opera- 
tion with a third serving as a standby. There is a shutdown cooling system 
provided for the secondary water just as there is for the primary. 

The reactor pressure tank is surrounded by barytes concrete and a pool of 
water which serve as biological shielding. The area surrounding the tank is 
divided by watertight partitions into four quadrants. The concrete surround- 
ing the pressure tank has a minimum thickness of two feet in three of the 
quadrants. In the remaining quadrant, which contains the thermal column, the 
concrete is thickened to a minimum of nine feet in order to provide adequate 
shielding without water in the quadrant. The circular pool is approximately 
70 feet in diameter and 25 feet deep. Resting on the concrete platform above 
the reactor pressure tank is a heavy lead and steel cover which serves as both a 
gamma shield and missile shield against damage to the containment tank in 
the event of an explosion inside the pressure vessel. 

In order to provide a means for underwater transportation of radioactive 
materials, equipment, experiments, and fuel elements from the reactor to storage 
or to the hot laboratory, a canal 15 feet wide by 25 feet deep is provided. 

The shielding pool and annular space surrounding it including work space 
and canal, are housed in a,cylindrical steel building with an elliptical roof. This 
building has an inner diameter of 100 feet and its wall height above grade is 
approximately 30 feet. The tank extends downward to the pool floor level, 25 
feet underneath the entire structure. The applicant states that this tank is 
designed to retain its integrity in the event of any credible accident. The hoop 
stress resulting from a 2 pounds per square inch pressure rise in the contain- 
ment tank is calculated to be 1,600 pounds per square inch. The doors in the 
containment tank are designed for an internal pressure of 5 pounds per 
square inch. Concerning the ability of the structure to withstand a TNT ex- 
plosion, the applicant concluded that a 400-pound TNT explosion at the center 
of the reactor core would not rupture the containment tank. 

The containment tank can be entered, at grade level, by means of three open- 
ings. One is a 10- by 10-foot truck opening with a pressure-tight door. This 
opening will be sealed when the reactor is in operation. The other two openings 
are air locks for use of personnel, and can be used with the reactor in operation. 
There is one additional opening in the containment tank wall. It permits equip- 
ment and experiments to be moved underwater from the circular portion of the 
canal within the containment tank to that part which is outside the tank and 
is sealed by a watertight door. The reactor control room is in the main reactor 
building which surrounds the containment tank and is located on a mezzanine 
extending along the north and west walls. 


Site data 


The proposed location for the reactor is the 6,500-acre Plum Brook Ordnance 
Works site which lies approximately 3 miles southwest of the city limits of 
Sandusky, Ohio, and appreximately 50 miles west of Cleveland, Ohio. It is 
planned for the reactor facility to be located 3,000 feet from the closest border 
of the ordnance site. The reactor, with service buildings and supporting facil- 
ities surrounding the main reactor building, will be located on a 500-acre plot 
in the northern area of the overall ordnance site. The distance from the 
reactor to the nearest residence is 3,200 feet, while the distance from the reactor 
to the nearest employees not associated with the reactor facility is 920 feet. 
The land immediately surrounding the Plum Brook Ordnance Works site is 
presently used primarily for farming. According to the application, the growth 
of the town of Sandusky is expected tc be in the direction of the Plum Brook 
Ordnance Works. There are presently several manufacturing firms located 
within a 3- to 6-mile radius of the reactor site. The prevailing winds are from 
the southwest. 

Ground water in the site area has its source in local precipitation. Drainage 
from the site is via three small intermittent streams. The western side of the 
site area is drained by an unnamed stream and the eastern side is drained by 
Plum Brook. These streams have very low average flow and are intermittent 
except in their lower courses near Lake Erie where they enter the marshland 
along the shore. Surface drainage from an area of approximately 23 acres im- 
mediately surrounding the facility will be impounded by dikes and released to 











nce 


t is 
der 
icil- 
plot 
the 
ctor 
eet. 
e is 
wth 


ited 
rom 


lage 

the 
1 by 
tent 
land 

im- 
d to 


RADIATION HAZARDS 709 


Plum Brook, three-quarters of a mile from the reactor, through a monitored 
discharge. Plum Brook flows in a northeasterly direction and enters Lake Erie 
about 2 miles east of Sandusky. 

The applicant states that the water table is within a few feet of the surface 
with the flow of the ground water similar in direction to the course of the sur- 
face runoff. He also states that the rate of ground water movement probably is 
no greater than a foot or two per day in the limestone beds, and is much less than 
this in the shales. The principal water supply for the ordnance works area is 
from Lake Erie with intakes located east of Sandusky, about 2% miles from 
the outlet of Plum Brook. 

With respect to earthquakes in the site area, the applicant does not feel that 
damage from earthquakes is an important consideration. Although 11 earth- 
quakes have been recorded which had their epicenters within the State boundary, 
these were generally about 110 miles southwest of Sandusky. 


PART II HAZARDS EVALUATION 
General 


The core and essential nuclear features of the NACA reactor are quite 
similar to those of the MTR at the National Reactor Testing Station in Idaho, 
except that the fuel elements have flat plates (MTR currently uses curved plates) 
and the power level over a portion of each fuel cycle may be higher, up to 60 
megawatts (MTR’s power is 40 megawatts). 

The higher power level of the NACA reactor near the end of a cycle does not 
mean that the existing MTR operating experience is not applicable since most 
of the important heat transfer parameters, such as heat flux and fuel element 
temperature, are directly related to the power density and are of the same 
approximate magnitude as those in the MTR. However, there is a dependence 
of the exit coolant temperature on the power level and if this should be pushed 
too high, boiling of the coolant would occur. One way of overcoming this po- 
tential difficulty is to increase the pressure of the coolant. Since the NACA 
reactor coolant is under a higher pressure than the MTR coolant (more so than 
in proportion to the power level increase), it is reasonable to expect that boiling 
will not occur in the NACA reactor even at an operation of 60 megawatts. The 
minimum temperature difference expected between any temperature in the re- 
actor and the boiling temperature at that point is 35° F. 

There does not appear to be any new safety problem which cannot be solved 
prior to operation as a result of the use of flat fuel plates, since operating ex- 
perience with this type of fuel plate will soon be obtained in the engineering 
test reactor. If any difficulty should arise, it can be overcome by use of curved 
plate fuel elements (as in the MTR) with a slight modification of the beryllium 
reflector pieces. 

There are other minor differences between the two reactors such as more 
experimental through-holes in the NACA reactor, but these holes do not alter 
the shape of the core which is a 3 by 9 array of fuel elements as is currently in 
use in the MTR. 

The MTR has been operated for over 4 years without a serious release of radio- 
activity outside of the reactor building and has contributed much to the general 
technology of this type of reactor. While the proposed NACA reactor is not 
an exact duplicate of the MTR, it is similar enough to give reasonable assurance 
that a reactor of this general design concept should be capable of safe operation. 
However, because of the proximity to populated areas, adequate containment 
must be provided to prevent the release of any radioactivity to the environs in 
the unlikely event of a catastrophic reactor incident, or in a somewhat less 
unlikely, but also less serious, event of a radioactive release from an experiment. 

In normal operation, the inherent stability characteristics of a reactor deter- 
mine the ease or difficulty of operation in manual control and the dependence 
on and requirements of the servomechanism during automatically controlled 
operation. Xenon effects are always unstabilizing and can create control prob- 
lems. Delayed neutrons and a negative temperature coefficient are stabilizing 
influences. Voids are sometimes stabilizing and sometimes unstabilizing depend- 
ing on the type of reactor as well as the size and position of the void in the 
reactor. The applicant has investigated the overall stability of the NACA 
reactor by studying analytically the combined system of basic reactor kinetics 
including temperature and xenon effects on reactivity and has found it to be 
stable. Based on a review of the information presented and on the experience 
with the MTR, I would expect this to be the case. 
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Temperature coefficient.—The overall temperature coefficient of reactivity for 
the NACA reactor is expected to be negative. This tends to make the reactor 
stable against temperature and reactivity changes, i.e., if for any reason there 
should be an increase in temperature within the reactor the effective multi- 
plication factor (measure of the reactor’s ability to sustain a chain reaction) 
would decrease, the rate of heat production will then also decrease, tending 
to offset the original rise in temperature. 

The temperature coefficient can be broken into two parts, the prompt coeffi- 
cient which is due to effects in the fuel itself, e g., changes in neutron cross sec- 
tions, and the delayed coefficient which is due to changes in the coolant density. 
The density changes in the coolant have a strong influence on the sign and mag- 
nitude of the overall or equilibrium temperature coefficient in a reactor of the 
proposed type. However, the magnitude of the prompt temperature coefficient, 
although usually small, can be the controlling component of the temperature co- 
efficient for very rapid power transients. Therefore ,a thorough understanding 
of each of these components is mandatory. 

In analyzing the rate of coolant temperature response to nuclear energy re- 
lease rates, NACA found that there were two effects with time constants of 33 
and 47 milliseconds in normal operation. The 33 millisecond time constant is 
related to the time necessary for the heated coolant to move from one region 
of the reactor core to a more or less important region of the reactor core. The 
47 millisecond time constant is related to the average time necessary for 
the heat to move from where it is generated in the center of the fuel element 
to where it is removed in the cooling water. These two values were used 
by NACA as a basis for designing a servo control system for the reactor. 
Further, the prompt temperature coefficient was calculated to be approxi- 
mately zero, which is in agreement with values obtained from other reactors 
of this type. The delayed temperature coefficient was calculated to be negative 
and dependent upon the temperature of the reactor. The value stated by NACA 


(—1.3x10" seta = per ° C at reactor average operating temporarily of 8.2° C) 
is also in agreement with values obtained from other reactors of this type. 
This indicates that the dynamic behavior of this reactor will be similar to 
others which have proved to be satisfactory. 

Void coeficient—Results of calculations by NACA indicate that the overall 
average void coefficient is negative. This would tend to make the reactor stable 
against the production of voids in the coolant and/or moderator and reflector, 
i.e., if for any reason a void is formed, such as in boiling in the core, the effec- 
tive multiplication factor will decrease. To study localized void effects a 
jointly planned and executed experimental program was conducted by Oak 
Ridge and NACA personnel to measure reactivity effects of voids, water passages, 
and fuel plates in a single fuel element at various positions in a simulated NACA 
loading. This work was performed with the Oak Ridge Bulk Shielding Reactor 
(BSR). The results of these measurements indicated that for reactors with 
fuel elements having relatively large water channels between adjacent fuel 
plates, displacement of water by air or steam in these regions can introduce 
significant positive reactivities. Although continued displacement of water 
will finally introduce strong negative reactivities, a negative void coefficient 
for these localized regions may not always exist. 

There is no place to my knowledge in the NACA reactor core where the water 
gaps between plates are such that a positive local void coefficient will exist. 
For the NACA reactor, it is expected that the core will have a negative void 
coefficient. Also the removal of fuel from the center of the core reduces reac- 
tivity. It is concluded, therefore, that the NACA reactor should be stable 
against both boiling of the coolant in the core and removal of fuel from the 
center of the core. 

Xenon power instability—Xenon-135, because of its high concentration and 
large thermal neutron capture cross section, is the major fission product poison 
in a thermal reactor. Xenon is produced by beta decay of the direct fission 
product iodine-135 and by direct yield from fissioning fuel. Xenon is lost 
in a reactor by the beta decay of the isotope itself and by neutron transmutation. 
In a reactor operating at some steady state, the equilibrium xenon concentra- 
tion exists when the production and removal rates of xenon are equal. As 
much as 5 percent excess reactivity could be required for equilibrium xenon in 
a high flux reactor, i.e., removal of ‘the xenon will increase the multiplication 
constant by 5 percent. In the event of any positive perturbation in the neutron 
flux of a high flux reactor, it is conceivable that the destruction rate of xenon 
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could override its production rate since the production rate is delayed somewhat 
by the intermediate formation of iodine—135, and thus provide an excess number 
of neutrons due to the removal of xenon poisoning. These excess neutrons thus 
could make the flux perturbation and power rise autocatalytic. This pheno- 
menon has been referred to as the xenon power instability. .The applicant has 
investigated this instability and has presented a detailed study. On the basis 
of the analyses presented, the magnitude of this instability appears to be suffi- 
ciently small to permit control by the control system described. 

Core configuration.—Among the favorable aspects from the standpoint of 
safety in the NACA reactor is the lack of experimental facilities in the reactor 
core. This arrangement, of course, minimizes problems associated with the 
ellects of experiments, as well as those arising from the presence of voids in 
the core, on reactor operations. Furthermore, it enables operation with a 
fixed core configuration. This in itself enhances the safety of reactor after 
initial operation has established that the chosen configuration is satisfactory. 

Maximum credible accident——The applicant’s analysis leads him to conclude 
that the maximum accident for the NACA reactor is a power excursion result- 
ing from the inability of the control system to compensate for the addition of 
a large step-increase in reactivity (~3 percent). The consequences of such addi- 
tion would correspond to those in a BORAX-type accident, wherein the reactor 
power and temperature increase rapidly until the reactor disassembles itself. 
The consequences of such an accident would include melting of the fuel plates, 
an explosion in the reactor pressure vessel, and the scattering of radioactive 
materials with a possible simultaneous occurrence of a metal-water reaction. 
It was assumed by NACA that the nuclear energy release from such an accident 
would be 135 megawatt-seconds and that 50 percent of all the metal in the fuel 
plates would react with the water releasing an additional 675 megawatt-seconds 
of energy. The total energy release, therefore, would be 810 megawatt-seconds 
which is equivalent to approximately 400 pounds of TNT. 

On the basis of present information, I believe that this energy release repre- 
sents for this facility the maximum accident against which the public must be 
protected. In fact it represents an accident involving a total energy release 
which probably is greater than any that is credible for this type of reactor. 

Containment of maximum accident.—Since the location and power level of 
this reactor make it especially important that there be adequate containment 
for maximum protection to the public, the applicant has presented a thorough 
analysis of the adequacy of specifications for the containment proposed. In the 
analysis, the 400 pounds of TNT (equivalent to the energy release in the maxi- 
mum accident postulated) was assumed to explode at a location on the center- 
line of the reactor, 10 feet from the bottom of the reactor tank. The effects of 
the pressure surge, the shock wave, and the final gas pressure on the top, bottom, 
and sides of the gas-tight containment building were considered. A hydrogen-air 
explosion was also considered. However, because of the time delay involved, 
namely the time for the hydrogen to escape from the water into the air, it was 
not considered a part of the instantaneous energy release but as a separate and 
subsequent explosion. 

Their analysis showed that the flying debris and internal pressure rise result- 
ing from the 400-pound TNT explosion would not pierce or rupture the contain- 
ment building; that the hydrogen-air explosion would not rupture it; and that 
the equilibrium pressure would be contained. 

The conclusion reached by the applicant was that, though the structures inside 
the containment tank would be severely damaged, the containment tank itself 
would survive, its integrity would be maintained, and its containment ability (see 
leakage rate, below) would not be impaired. 

These calculations and analyses appear to be reasonable and conservative. 
Thus, I believe, as indicated above, that the 400-pound TNT explosion represents 
an upper limit in the equivalent energy release for the maximum accident for 
which the containment must be designed and, further, that such an energy 
release would be contained in the proposed building. ; 

Leakage rate.—The allowable gaseous leakage rate for the NACA containment 
vessel was determined by the applicant from consideration of the following: 

1. The allowable radiation exposures which could be permitted to the public 
in the event of a radioactivity release. ' 

9 The worst credible fission product concentration which could be expected in 
the air of the containment building. 2 : i 

3. The applicable meteorology affecting dispersion of released fission products. 

In areas open to the public, the allowable concentration of fission products in 
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air which could be permitted in case of an accident, was taken to be such that 
the average exposure over 13 weeks would not exceed the limits specified in part 
20, title 10, Code of Federal Regulations, for areas where people regularly reside. 
That is, the radiation dose to a person continuously exposed to this concentra- 
tion at the nearest offsite area for 13 weeks would not exceed the permissible 
13-week dose defined in the part 20 regulations. 

The worst conceivable release of fission products into the containment shell 
was taken to be that which would result from a catastrophic accident to the 
reactor itself involving a violent chemical reaction between the aluminum and 
water in addition to a nuclear excursion. A violent explosion would result in 
mixing of the fission products with the surrounding water and therefore not 
all of them would escape to the containment vessel atmosphere. For this reason, 
25 percent of the iodine and all of the remaining gaseous fission products, but 
none of the solids, were assumed to be released to the containment vessel. The 
average power level of the reactor over its 10-day operating cycle was taken to 
be 50 megawatts and the gaseous fission products were assumed to be saturated 
at this power level. It was further assumed that all the gaseous fission products 
that were released to the containment building remained in the air of the con- 
tainment building for the entire 13 weeks. The elevation of the resulting con- 
tinuous release of these gaseous fission products was assumed to be the same as 
that of the roof (27 feet) of the main facility building which surrounds the con- 
tainment building. The ventilating system outlets for the main building are also 
located on the roof and any air which leaks out of the containment building below 
the roof of the main building and into the main building would be discharged 
from these outlets. The distance to the nearest site boundary open to the public 
is 3,000 feet. The estimated variation in meteorological conditions over the 
13-week period was also considered in calculating the allowable leakage rate. 
The meteorological parameters used in calculating the radiation dosage received 
by offsite personnel were based on observations at a nearby location, The differ- 
ence in meteorological parameters from those at the proposed site would not be 
expected to appreciably alter the conclusions reached by the applicant. Using 
these assumed conditions, calculations were made of the maximum allowable 
leakage rate which could be permitted without exceeding the specified exposure 
doses. This was found to be 115 cubic feet per day. 

In calculating what pressures might be expected to occur in the containment 
building during an accident, the applicant assumed energy contributions to the 
air temperature rise, and hence the pressure increase, from the maximum 
credible accident as follows: Ten percent of the 185 megawatt/second nuclear 
energy release, 10 percent of the 675 megawatt/second aluminum-water chemical 
reaction, and 33 percent of the hydrogen-air chemical reaction resulting from 
the aluminum-water reaction. 

The remaining 90 percent of both the nuclear and chemical energy release was 
assumed to go into heating up the water. Only 33 percent of the hydrogen re- 
leased was assumed to burn before its concentration was reduced to below the 
combustion limit. 

The total resulting pressure increase in the 451,000 cubic foot containment 
building was found to be 0.3 p.s.i. Thus, the leakage specification proposed for 
the applicant on the containment vessel is 115 cubic feet per day for 0.3 p.s.i. 
differential pressure; i.e., about 0.08 percent per day per p.s.i. of overpressure. 

To permit an accurate measurement of the containment building leakage, 
after its completion, the applicant proposes to measure the leakage rate at 4 
p.s.i.g., which is within its designed pressure capacity At this pressure, the 
allowable leakage rate would be about 1,500 cubic feet per day which should 
be sufficiently large enough to permit reasonable accuracy in measurement. This 
test will be repeated every 3 months for the first year of operation and every 6 
months thereafter to insure that the leakage of the containment building re- 
mains within the stated limits. By way of comparison, the leakage rate for the 
experimental boiling water reactor containment building, which is about the 
same size, was measured to be about 500 cubic feet per day at 1,500 p.s.i.g. over- 
pressure. I believe that NACA should be able to achieve their stated leakage 
rate. 

The applicant proposes to take extensive measures to insure that the leakage 
rate will remain at an acceptably low level during the intervals between periodic 
tests. Special efforts, as described, will be given to the following: 

1. Pipe penetrations.—All pipe penetrations through the wall of the contain- 
ment building will be welded into the wall and will be measured for tightness 
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when they are welded. Each penetrating pipe will be equipped with an auto- 
matie valve which will close in the event of an overpressure in the containment 
tank. In case there is any danger that a given line would release fission prod- 
ucts to the outside, if it should leak, it will be equipped with two automatic 
valves in series. These valves will be fail-safe type, i.e., in the event of loss 
of power, the valves will automatically close. 

2. Wire-cable penetrations.—All wire and cable penetrations will be provided 
with double seals, one on each side of the containment building wall. The 
space between the two seals will be connected to a vacuum pump which will 
discharge its exhaust air into the containment tank. This vacuum system 
will be equipped with a flow and pressure measuring device. It is stated that 
the sensitivity of the flow measuring device is such that it will detect a leakage 
rate of about one-third of that allowable for the building. If either the flow 
rate or pressure of the vacuum system rises above a preset value, the reactor 
would be shut down. 

3. Truck door.—The truck door will be closed during periods of reactor op- 
eration. There will be a double seal around this door with the space between 
the two seals being connected to the vacuum system as were the wire-cable pene- 
trations mentioned above. 

4. Canal lift gate—tThis gate is submerged in the water passage between the 
eanal and the hot laboratory. It has a single gasket, but there will be 11 feet 
of water above the top of the door. Hence, even in the event of the maximum 
credible accident, the inside pressure could not force air through the 11-foot 
water head. 

5. Ventilation system.—The ventilation system has a 6-inch inlet pipe with 
four valves in series, two spring-loaded solenoid valves, a check valve, and a 
hand operated valve. The outlet line is similarly equipped. The spring-loaded 
solenoid valves are normally held open by air pressure opposing the spring and 
will close automatically whenever the pressure in the air supply line is relieved. 
There are four large accumulator bottles in parallel in the outlet line. These 
bottles will be used for collection of the exhaust air from the containment tank 
so that it can be monitored before it is discharged up the stack. Each bottle 
can store air for 24%, minutes of operation. If activity is detected in a bottle, 
the reactor will be shut down, and discharge of the air in the bottle will be 
prevented. 

6. Air locks.—There are two air locks which may be used by personnel when 
entering or leaving the containment tank. A pressure-vacuum system connected 
to the air locks is used to maintain the pressure differential across any door at 
one-half inch of water. The higher pressure will always be such that the air- 
flow when the door is opened is inward. Any air removed from between the 
two doors by the vacuum pump will be pumped back into the container tank. 
Since the doors swing inward, the pressure differential across the door would 
have to be established before the door could be opened. 

Based on the above methods of measuring and preventing leakage from each 
of the points where leakage is likely to occur, it is my judgment that the neces- 
sary low leakage rate can be maintained between the periodic leakage tests. 

From the information which has been presented and the analysis made, I be- 
lieve that the reactor proposed by the applicant is of a well proven type which 
contains many inherent features contributing toward stability of operation; 
that this reactor is conservatively designed; and that a containment building 
has been described which would not be breached by the large amount of energy 
assumed to be released in the maximum credible accident postulated by the ap- 
plicant. The applicant has described leakage specifications for this building 
which would prevent the release of amounts of radioactivity in excess of that 
which would produce exposures at the site boundary as specified in part 20. 
Plans have been described for measuring this specified leakage at the outset 
of operations and at periodic intervals thereafter. Therefore it appears to me 
that adequate safeguards for the protection of the public against any credible 
catastrophe which might befall this reactor itself have been provided. 

Hazards associated with routine experimental programs.—There is, however, 
another aspect of this proposed project which has given rise to some concern. 
This is the possibility that radioactive materials generated in experiments in- 
serted into the reactor may be accidentally released into the containment build- 
ing from their containing vessels and then discharged into the atmosphere. For 
example, some of the experiments proposed for study in this reactor involve 
the irradiation of fuel-bearing materials in areas adjacent to the core with a 
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consequent buildup of fission products in the experiment. To guard against the 
release of such fission products, a containing can for each experiment and its 
associated equipment will be provided. These experiment-containing vessels 
must have a high integrity against leakage, because the entire apparatus must 
be submerged deeply into the shielding pool to permit insertion of the experi- 
ment into the reactor. Should failure occur during irradiation, in leakage of 
water would be more likely than outleakage of fission products. Further, the 
applicant has described plans for developing extensive hot cells and radioactive 
collection equipment which will be utilized to prevent the escape of radioactive 
materials when these canned experiments or closed loop experiments are dis- 
assembled. 

Despite these precautions there cannot be excluded all possibilities that re- 
leases of radioactivity from experimental equipment will be prevented. For 
example, in the MTR, over the past 3 years some 37 unintended observable re- 
leases of one sort or another from capsules or experiments have occurred. 

These releases have ranged in magnitude from those barely detectable to a 
few containing more than a thousand curies. Some releases have occurred while 
the experiment was being irradiated; others during dismantling after the ex- 
periment had been removed from the reactor. In only some 17 times over the 3 
vears has it been necessary to evacuate the MTR building due to radioactive 
releases from experiments, though in only 2 cases have monitors outside the 
building, in the immediately adjacent area, recorded levels above permissible 
tolerance for a short time. 

It should be noted that there are several significant differences between the 
procedures for experiments at the MTR and those planned by NACA: 

1. All experiments and the associated instruments and equipment of each at 
NACA will be completely sealed in double or triple walled containers of suffi- 
cient integrity to permit immersion under a high head of water. This is not 
the case at the MTR. 

2. At MTR, the air from the vicinity of the reactor faces, where experiments 
are located, is circulated directly to the exhaust stack. Any releases would in 
major part be exhausted from the building. At NACA there will be careful 
monitoring of exhaust air and an increase in radioactivity level will be the signal 
to stop the exhaust, thus retaining the radioactive materials in the building for 
collection or controlled release. 

3. All experiments will be removed from the reactor building to carefully 
designed hot cells before opening and dismantling. There all effluents will be 
carefully monitored and the radioactive materials collected. 

4. If radioactive materials should be released from an immersed NACA ex- 
periment container, there is a high probability that much of the soluble com- 
ponents would dissolve into the water, and not be released into the building 
atmosphere. Particularly for iodine isotopes, this could cause a significant 
reduction in the hazards of a release. 

Thus, it is quite clear that the frequency of accidental radioactivity releases 
from the NACA experiments will be many times less than that for the MTR 
experiments. On the other hand, any releases which occur at NACA will be 
retained in the reactor building rather than exhausted to the atmosphere. This 
may result in relatively more inconvenience and hazard to operating personnel, 
but it appears that the safety of the public from such releases will be adequately 
protected. 

Mr. Lubarsky has postulated that the maximum release of fission products 
from an experiment into the pool water that could be expected to occur from a 
Ll mw. experiment (the maximum level scheduled) would be 10 percent of the 
total inventory. He stated that a release of this magnitude, though conceivable, 
‘would not actually be expected to occur during the life of the reactor. Assum- 
ing further, however, that all the gaseous fission products from such a release 
should escape into the containment building, the external gamma dose that 
would be received by a person in the building, assuming about 2 minutes evac- 
uation time, which appears reasonable, would be about 7 rem. The inhalation 
dose from iodine 131, assuming 10 percent of it comes through the water and 
is inhaled for one minute, is about 700 rem to the thyroid. 

I believe the fission products released in any credible accident to an experi- 
ment in the NACA reactor, assuming the limitation on experiments described by 
NACA are observed, would be no worse than those from the accident described 
by Mr. Lubarskv. 

Tn order to obtain an idea of magnitude of the hazard to the public at the site 
houndary in the event that the exhaust ventilation system of the reactor building 
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should, by equipment and operator errors, continue to function during this 
“maximum experimental accident,” we have caiculated the doses which would 
be received by a person at the site boundary in the path of the escaping radio- 
active cloud. Since the principle hazard would be due to inhalation of radio- 
active iodine, this dose was the only one calculated. Assuming inversion 
weather conditions, the iodine dose to the thyroid, integrating for infinite time, 
is about 0.2 mrem per second of inhalation time. Thus, in 2 minutes of inhala- 
tion enough iodine would be inhaled to give a dose of 25 rem. If weather con- 
ditions were average, the dose would be about 0.01 mrem per second of inhala- 
tion time. In this case, 25 rem would be received in about 45 minutes after the 
start of inhalation. If the ventilation system should be shutdown before anv 
radioactivity from an accident were released out the stack, as would be expectea 
in the large majority of any such incidents, the downwind doses would be those 
due to radioactivity leaking from the building and would be about a factor 
of 1,250 below the permissible limits described in part 20 regulations for offsite 
personnel. 

Mr. Lubarsky has also estimated, on the basis of MTR experience, that there 
might possibly be as much as one major release per year of several hundred 
curies out of an experiment container can into the quadrant water, though he 
believes the frequency of releases of this magnitude will be less than one per 
year. If a 500 curie mixed fission product release should occur, the doses which 
would be received, using the same assumptions as for the larger experiment 
accident described above, would be about one five-hundredth of the doses given 
above. 

It is my belief, based on the releases experienced thus far at MTR, improved 
containment of experiments to be practiced by NACA, and the limitations on ex- 
periments to be observed, that the frequency of multihundred curie releases of 
the type which have been experienced at the MTR skould be no greater than 
Mr. Lubarsky’s estimated upper limit of one per year, and probably will be 
less than this. The occurrence of such releases coincident with interlock and 
operation failures which would result in unhampered exhaust ventilation dis- 
charge of this radioactivity, the only condition which would result in hazard 
to the public, is highly unlikely. 

During such releases, the hazards to operating personnel would be much 
greater, but, with prompt and effective emergency procedures, should not be 
excessive. 

1 conclude from the above information that hazards to the employees of 
NACA from the releases of fission products from accidents to experiments of 
the magnitude and frequency likely to be experienced, would be tolerable and 
that the hazards to people offsite would be negligible. 

Waste disposal.—Another aspect of operation of the NACA facility which has 
been the subject of some concern is the problem of disposing of radioactive 
wastes which may be produced from the operations. The applicant has devoted 
considerable attention to the sources from which radioactive materials may 
accumulate and the facilities for handling radioactive material. The basic ob- 
jective in all of the NACA plans in waste disposal is to prevent the release of any 
radioactive airborne or liquid materials which are above the levels permitted 
by AEC regulations into either the atmosphere or the ground. Some of the 
procedures and facilities described by NACA which will assist them in accom- 
plishing this objective are described below: 

(a) Gases which are released from the primary water when the system is de- 
pressurized will be vented to the stack in controlled amounts, with careful 
monitoring, adequate dilution, and under favorable weather conditions. 

(b) At the end of each fuel cycle, the primary water will be flushed out of 
the system and stored in one of the hot retention tanks until after the next 
operating cycle is over. At that time the water in the primary system will be 
displaced into another hot retention tank and replaced by that which has been 
stored in the first tank. Thus, the two volumes of primary water will be alter- 
nately used in successive fuel cycles. 

(c) The primary water will be continuously filtered and demineralized by 
bypassing a portion of it (100 g.p.m.) through a filter and ion exchange bed. The 
bed is expected to have sufficient capacity for about 12 operating cycles (6 
months). In case fission products leak out of a fuel element and into the 
primary water during operation, discharging the primary water once through 
the ion exchange bed, which takes from 20 to 60 hours, will reduce the total 
activity of the contaminated coolant to less than 2.5X10— microcuries per cubic 
centimeter. This waste water can then be stored in the hot rentention tanks until 
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it either decays or it can be demineralized some more so that it can be dis- 
charged to the liquid waste disposal system. The quadrant and canal water 
cleanup system is similar to the primary water system except that the flow 
rate is somewhat higher, 400 g.p.m. 

(d) Radioactive air contained in air passages near the core will be purged 
to holdup tanks to permit decay and then discharged up the stack. 

(e) Spent fuel elements will be stored in the canal until they have decayed 
sufficiently to be sent to a chemical processing plant for recovery of the uranium. 

(f) The facility has an earthen basin whose capacity is not stated, a 1 mil- 
lion gallon retention basin for nonradioactive liquid wastes, and four 125,000 
gallon tanks for retention of radioactive liquid wastes. NACA has indicated re- 
cently, however, that the four hot retention tanks may be replaced by eight to 
ten 25,000 gallon tanks for great flexibility. In one case the total volume avail- 
able for hot waste storage is 500,000 gallons and in the other, 200,000 to 250,000 
gallons. As indication of the volume of radioactive water that could become 
contaminated, the reactor primary coolant loop contains about 25,000 gallons, 
the four shielding quadrants, 770,000 gallons total, and the canal, 760,000 gallons. 
Since any release into the quadrant water would normally only contaminate 
one and at most two of the quadrants, the maximum contaminated quadrant 
water which would be expected is about 400,000 gallons. This could be demin- 
eralized and stored in the 1-million-gallon retention basin if necessary. The 
canal water could be handled in the same manner if necessary and the primary 
reactor coolant water could be stored in the hot retention tanks. While NACA 
does not have the capacity to store all the primary coolant, quadrant, and canal 
water in the hot retention tanks at any one time, I believe that they have pro- 
vided sufficient capacity for storage of any credible amount of contaminated 
liquid waste. 

(yg) Radioactive waste from the experiments will be either gaseous, liquid, or 
solid. The gases will be stored in storage tanks and then sent through an iodine 
removal system, before discharge to the stack. The liquids will be decontami- 
nated by a demineralizer before being discharged off the site. The spent demin- 
eralizer resin will be sent to a suitable burial ground such as Oak Ridge and 
the solids will be disposed of off the reactor site by suitable methods. 

(h) Around the boundaries of the 23-acre reactor site a system of dikes will 
be constructed which will collect and hold for controlled release any major spill- 
age of liquids which might accidentally occur at the site. 

On the basis of the above information and discussion, I believe NACA has 
provided sufficient waste storage and handling facilities for satisfactory opera- 
tion of the reactor at this site. 

CONCLUSION 


On the basis of the information presented by the applicant, the analyses de- 
scribed above, and the general experience available for reactors of the type pro- 
posed by NACA, I would conclude: 

1. That the reactor should prove to be stable in operation and capable of being 
controlled by the methods and systems proposed. Experience has been avail- 
able from MTR for operation up to power levels of 40 mw, and additional ex- 
perience will be available from ETR in advance of NACA operation. However, 
operation of the NACA reactor at the maximum power proposed, may involve 
operation in new areas of power level and power density and hence will have 
to be approached cautiously, in stepwise increments, ete. Further plans on this 
can be developed when application for the operating license is considered. 

2. That the maximum credible accident described represents an upper limit of 
the energy release against which containment must be provided, and that the 
containment described will have adequate strength to withstand this energy 
release. 

8. That the leakage specification proposed can probably be attained and if 
attained will represent an adequate degree of containment for the fission 
products likely to be released in any credible accidents with the reactor or the 
reactor experiments. At a later stage, further examination should be made of 
the procedures and equipment by which assurance is gained that the necessary 
degree of leak tightness is maintained. It appears now that the methods pro- 
posed will be acceptable. 

4. That accidents with the reactor experiments will not result in undue hazards 
to the health and safety of the public, though they could occur with sufficient 
frequency and magnitude to cause inconvenience to operations and some hazard 
to the employees. The general limitations on experiments proposed by the 
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applicant appear to be reasonable. I believe that within these limitations, there 
should be few types of experiments that the applicant may desire to do which 
will not be found acceptable from a hazards standpoint. However, more detailed 
examination should be given at a later stage to the type of experiments proposed, 
the arrangement of equipment and the operational procedures anticipated. It 
is possible that further limitations on certain types of experiments may need 
to be considered. 

5. That the general approaches described for handling radioactive wastes are 
reasonable and that satisfactory procedures and facilities for handling these 
wastes can be developed. It will be necessary, of course, for NACA to maintain 
at all time the effluent standards which have been established. 

6. That construction of this facility along the lines described and eventual 
operation at this location, can be undertaken without undue hazard to the health 
and safety of the public. 


UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
In the matter of National Advisory Committee for Aeronautics 
Docket No. 50-30 
PROPOSED FINDINGS AND CONCLUSIONS 


Finding 1. General.—The National Advisory Committee for Aeronautics, 
hereinafter referred to as NACA, has applied for the necessary licenses to con- 
struct and operate a testing reactor at the Plum Brook Ordnance Works, 
Sandusky, Ohio. (NACA license application (August 17, 1956) and amend- 
ments thereto.) 

The NACA was established by Act of Congress in 1915 and is operated on 
monies appropriated by the Federal Government. Its primary purpose is “to 
supervise and direct the scientific study of the problems of flight with a view 
to their practical solution.” (38 Stat. 980, 50 USC, $151 (b); Testimony of 
Mr. Rothrock, Transcript p. 31.) 

Finding 2. Technical Qualifications —NACA has had considerable experience 
in the design, construction and operation of complicated research facilities. 
NACA began its studies in the field of nuclear energy in 1945 and has trained a 
number of members of its staff. The NACA staff has obtained training in the 
nuclear powerplant field through courses of instruction at the Lewis Flight 
Propulsion Laboratory, NACA, Cleveland, Ohio; and participation by NACA 
personnel in training courses at AEC laboratories. The group charged with the 
responsibility of designing and constructing the reactor includes individuals 
with a variety of experiences in the field of reactor technology. (Exhibit (1) 
to the application, dated August 17, 1956; Testimony of Mr. Rothrock, Tran- 
script p. 33, 37-88, 41-438.) 

The technical qualification of the applicant to design and construct the reactor 
is evidenced in part by the preparation of its Reactor Facility Hazards Sum- 
mary. (Testimony of Dr. Beck, Transcript pp. 190-191.) 

Finding 3. Financial Qualifications —The construction by NACA of a “com- 
ponent research facility for nuclear propulsion” was authorized by Public Laws 
84-44 and 85-69, and money was appropriated for this purpose by Public Law 
84-112 and 85-253. (Application, August 17, 1956, p. 1; Testimony of Mr. 
Woodward, Transcript, pp. 49-50.) 

Finding 4. Description of Reactor—The NACA reactor is a light water cooled 
and moderated reactor designed for operation up to a thermal power of 60 
megawatts. The average core power density is to be maintained throughout 
the operating cycle at 600 watts per cubic centimeter of active core volume, 
The core of the reactor initially will consist of a 3 by 9 array of flat plate type 
fuel elements. The elements are composed of aluminum enriched uranium 
alloy, clad with aluminum, and suitable supporting structures. The core is 
surrounded by a primary beryllium reflector and a secondary water reflector. 

The reactor is mounted in a vertical, cylindrical, stainless steel clad pressure 
tank, 9 feet in diameter and 32 feet high. These concentric stainless steel clad 
cylinders, located within the pressure tank, will serve as thermal shields. 
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The control rods enter the pressure tank at the bottom end. Above the tank 
will be a heavy steel cover to serve both as a gamma ray shield and missile 
shield in the event of an explosion inside the pressure vessel. 

The pressure tank is surrounded by barytes concrete with a minimum thick- 
ness of 2 feet and a pool of water approximately 70 feet in diameter and 25 feet 
deep which serves as biological shielding. The reactor core will be at a depth 
of approximately 21 feet. The pool of water is divided by water-tight parti- 
tions into four quadrants. Surrounding these quadrants and with access to 
two of the quadrants through vertical lift gates is a semi-circular canal. At 
the outside parameter of this canal which is also at the wall of the containment 
building is a vertical lift gate, the top of which is 11 feet below the normal 
water level. On the other side of this gate is a canal into the hot cell. 

The reactor is controlled by five control rods in the core and five in the row 
of the beryllium reflector elements adjacent to the core. Two of the rods in 
the beryllium reflector are used as regulating rods. There is an automatically 
operated servo controller which determines the power levels at which the re- 
actor operates. There are six means of control, slow and fast set back, slow 
and fast reverse, and slow and fast scram. These operate automatically under 
predetermined conditions to lower the power level or shut down the reactor. 

The water system for the facility consists of a closed cycle primary water 
cooling system which transfers its heat to a secondary water system which 
dissipates the heat to air through a cooling tower. The facility will have a 
shut down cooling system incorporating a diesel generator and auxiliary pumps 
designed to have sufficient capacity to cool the reactor. Both the primary and 
secondary water system have three pumps each, two of which will be used 
during normal operation with the third serving as a standby. 

Experimental facilities to be contained in the reactor include two 9-inch 
horizontal test holes, three 6-inch horizontal beam holes, a thermal column, two 
8-inch vertical test holes, and two pneumatie and four hydraulic rabbit tubes. 
These experimental facilities all penetrate the reactor pressure tank, but are 
exterior to the core. (Testimony of Dr. Beck, pp. 4-11; Application Exhibit 
II, pp. 2-1 to 2-6, 2-10 to 2-15, 2-21, and 2-50.) 

Finding 5. Stability of the Reactor System.—The core and essential nuclear 
features of the NACA reactor are quite similar to those of the Materials Testing 
Reactor which has been operated at the National Reactor Testing Station in 
Idaho since March 31, 1952. With exception of the existence during the first 
several years of fuel element failures, the MTR has been found to be a satis- 
factory reactor from a safety standpoint. The fuel element failures have 
ceased to be a matter of concern in the MTR operation as a result of change in 
the specifications and improved fabricating inspection techniques. (Testimon) 
of Dr. Beck, p. 15; Testimony of Mr. DeBoisblane, pp 2, 4.) 

The MTR has been operated at power levels up to 40 megawatts. The power 
density of the MTR varies from approximately 600 watts per cubic centimeter 
at the beginning of each operating cycle to 400 watts per cubic centimeter at the 
end of the operating cycle. Most of the important heat transfer parameters, 
such as heat flux and fuel element temperature, are directly related to the power 
density, and the maximum average power density of the NACA facility will be 
approximately the same as the maximum average power density of the MTR. 
(Testimony of Dr. Beck, pp. 4-5, 15; Testimony of Mr. Bogart, Transcript pp. 
113-114. ) 

Power level does determine the exit coolant temperature, and if this should 
be pushed too high, boiling of the coolant would occur. The higher power level 
in the NACA reactor and its resultant effect on the exit coolant temperature is 
more than overcome by the higher pressure proposed for the NACA coolant. 
(Testimony of Dr. Beck, p. 15.) 

The fuel elements in the MTR are curved rather than flat plate type elements. 
Operating experience is being obtained from the Engineering Test Reactor at the 
NRTS in Idaho on the flat plate type elements. In the event that these elements 
present any safety problems, curved type elements can be used in the NACA 
reactor with only minor modifications in the beryllium reflector. (Testimony 
of Dr. Beck, pp. 15-16; Testimony of Dr. Kaufman, Transcript pp. 81-82.) 

Based on calculations presented and experience with similar reactor, it ap- 
pears that the NACA reactor will have satisfactory inherent stability charac- 
teristics. The dynamic behavior of this reactor will be similar to those which 
have proved to be satisfactory. It is expected that the core will have a nega- 
tive void coefficient and the reactor should be stable against boiling of the cool- 
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ant in the core and removal of fuel from the center of the core. The magnitude 
of the xenon instability appears to be sufficiently small to permit control by the 
control system described. (Testimony of Dr. Beck, pp. 16-19.) 

Finding 6. Containment Enclosure.—The reactor, the shielding pool, and the 
annular space surrounding the shielding pool, including work space and canal, 
are housed in a cylindrical steel building with an elliptical roof, with a design 
pressure of five pounds per square inch gage. This containment building has 
an inner diameter of 100 feet and its wall height above grade is approximately 
28 feet. It continues completely under the reactor and water pool. The free 
volume of the building is approximately 451,000 cubie feet. The building is de- 
signed to contain the flying debris and the internal pressure rise from a 400- 
pound TNT explosion on the centerline of the reactor core 10 feet from the 
bottom of the reactor tank. Such an energy release is expected to severely dam- 
age the structures inside the containment building. However, the containment 
building as proposed by the applicant is expected to survive and its containment 
ability is not expected to be impaired. (Testimony of Dr. Beck, pp. 11-12, 22; 
Application Exhibit II, pp. 2-7 to 2-8, 6-84.) 

Finding 7. Leakage Rate—The maximum design leakage rate is to be 115 
cubic feet per day at 0.3 pound per square inch gage. The applicant proposes to 
measure the leakage rate at 4 pounds per square inch gage, at which pressure 
the equivalent allowable leakage rate would be about 1,500 cubic feet per day. 
(Testimony of Dr. Beck, pp. 24-25.) 

The leakage rate of the containment building for the Experimental Boiling 
Water Reactor at the Argonne National Laboratory has been measured to be 
450 cubic feet per day at an overpressure of 15 p.s.i. The total air volume in this 
building is about 500,000 cubic feet. The leakage rate proposed by NACA is over 
10 times the measured leakage rate of the EBWR containment building. The 
detailed procedures for preventing leakage at points of penetration into the 
containment building at the EBWR is somewhat different than the approach 
of NACA. If NACA does not attain the leakage rate specified, they can follow 
the EBWR approach without substantial modification to the containment build- 
ing. There are no significant differences from the standpoint of attaining a simi- 
lar leakage rate between the EBWR and NACA containment buildings. NACA 
should be able to attain a leakage rate at least as low as that specified. (Testi- 
mony of Dr. Beck, p. 25; Testimony of Mr. Lubarsky, Transcript pp. 121-123; 
Kaufman Exhibit No. 2, pp. 10-11.) 

The penetrations into the containment building consist of pipe penetrations, 
wire-cable penetrations, a truck door, a canal lift gate, the line to the ventila- 
tion system and air locks. Each of these penetrations are sealed and back up 
mechanisms are provided to prevent leakage above that specified for the con- 
tainment building. These points of penetration not continually monitored by 
the vacuum pump system will be tested for leaks at 3-month intervals during the 
first year of operation and at 6-month intervals thereafter. The sensitivity of 
the vacuum pump system is approximately one-third of the allowable leakage 
rate for the building. The methods of measuring and preventing leakage at the 
points of penetrations are sufficient to assure that NACA should be able to main- 
tain the necessary low leakage rate between the periodic leakage tests. (Testi- 
mony of Dr. Beck, pp. 25-27; Testimony of Mr. Lubarsky, pp. 123-133; Supple- 
ment 4 to the Application, pp. 1-2.2 to 1-2.7: Kaufman Exhibit No. 2, pp. 12-13.) 

Finding 8. Waste Disposal—-NACA has provided a one million gallon retention 
basin for nonradioactive liquid wastes and four 125,000 gallon tanks for retention 
of radioactive liquid wastes. There is sufficient capacity for storage of any 
credible amount of contaminated liquid wastes. 

Provision is made to collect, store, and filter gaseous wastes. Such wastes are 
to be released only in controlled amounts with careful monitoring, adequate 
dilution, and under favorable weather conditions. 

NACA has provided for storage and handling of solid wastes pending ship- 
ment to a suitable burial ground. 

The NACA has provided sufficient waste storage and handling facilities to 
safety handle any credible release from this facility at the proposed site. 
(Testimony of Dr. Beck, pp. 33-35) ; Kaufman Exhibit No. 2, pp. 3-7.) 

Finding 9. Site—-NACA in selecting its site established that a reactor suit- 
able for their research and testing needs could be constructed on a site which 
provided a half-mile exclusion radius from any inhabitation. NACA wanted a 
site within reasonable proximity of its Lewis Flight Propulsion Laboratory, 
Cleveland, Ohio, where most of the experiments for insertion into the NACA 
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reactor would be designed and built. Based on these two considerations, NACA 
undertook a survey of 19 sites within a 200-mile radius of Lewis Flight Propul- 
sion Laboratory, Cleveland, Ohio. This survey was primarily an economic sur- 
vey of the sites which could meet the minimum safety criteria established. 
(Testimony of Mr. Rothrock, Transcript pp. 162-3, 167-173; Woodward Exhibit 
No. 5, Transcript p. 194.) 

The NACA reactor is to be located on the 6,500 acre Plum Brook Ordnance 
Work site which lies approximately 3 miles southeast of the city limits of San- 
dusky, Ohio, and approximately 50 miles west of Cleveland, Ohio. The reactor 
will be located no closer than 3,000 feet from the closest border of the ordnance 
site. The distance from the reactor to the nearest residence is 3,200 feet. The 
land immediately surrounding the site is primarily used for farming. The 
growth of the town of Sandusky is expected to be in the direction of the site. 
(Testimony of Dr. Beck, pp. 12-13; Testimony of Mr. Rothrock, Transcript 
pp. 173-174.) 

Finding 10. Marimum Credible Accident.—The maximum credible accident 
postulated by NACA for the proposed reactor is a power excursion resulting 
from the inability of the control system to compensate for the addition of a large 
step-increase in reactivity of more than 3%. The consequences of such an 
accident would include melting of the fuel elements, an explosion in the reactor 
pressure vessel, and the scattering of radioactive materials with a possible 
simultaneous occurrence of a metal water reaction. It was assumed that the 
nuclear energy release from such an accident would be 136 megawatt-seconds 
and that 50% of all the metal in the fuel plates would react with the water 
releasing an additional 675 megawatt-seconds of energy. The total energy re- 
lease of 810 megawatt-seconds is equivalent to approximately 400 pounds of 
TNT. The containment building has been designed to contain such a release 
without its being breached. An accident of the magnitude calculated represents 
an accident involving a total energy release which probably is greater than 
any that is credible for this type of reactor. (Testimony of Dr. Beck, pp. 20-21.) 

Assuming the leakage rate specified for this containment building is main- 
tained, the exposure to radioactivity at the nearest site boundary resulting from 
the accident postulated would be within the 13-week limits established in the 
Commission’s “Standards for Protection Against Radiation” regulation contained 
in Part 20 of Title 10 of the Code of Federal Regulations. (Testimony of Dr. 
Beck, pp. 22-23.) 

Finding 11. Experimental Program.—The general type of experimental pro- 
gram proposed for this reactor includes pumped loop studies of the performance 
and behaviors of fuel elements and other reactor components, shielding experi- 
ments, the effects of irradiation on materials, and nuclear and solid state physics 
research. (Testimony of Mr. Kaufman, Transcript, p. 59; Application Exhibit 
II, pp. 1-1 to 1-2.) 

NACA proposes to limit the power level of experiments to be conducted in the 
reactor to one megawatt. In addition, all fuel bearing experiments and the 
associated instruments and equipment will be completely sealed in double or 
triple walled containers of sufficient integrity to permit immersion under a high 
head of water. There will not be any experiments conducted in the core of the 
reactor. (Testimony of Dr. Beck, p. 29; Testimony of Mr. Bogart, Transcript pp. 
118-119; Mr. Lubarsky, Transcript pp. 134-136.) 

Experience at the Materials Testing Reactor indicates that release of fission 
products built up in such fuel bearing experiments are unavoidable. During the 
period from January 1955 through December 1957, there were some 38 releases 
of radioactivity from experiments conducted at the MTR. Some of these re- 
leases have occurred while experiments were being irradiated and others have 
occurred during dismantling after the experiments had been removed from the 
reactor. These releases ranged from those barely detectable to a few contain- 
ing more than a thousand curies of fission products. In only two cases have 
monitors oustide of the building in the areas immediately adjacent to the reactor 
building recorded levels above permissible tolerence due to radioactive releases 
from the experiments. It has been necessary at 17 times in this 3-year period to 
evacuate the reactor building. (Testimony of Mr. DeBoisblanc, p. 7, and Table 
1; Testimony of Dr. Beck, p. 29.) 

There are several significant differences between the proposed conduct and 
handling of experiments at the NACA reactor from those presently in use at the 
MTR which should substantially decrease the frequency of releases from ex- 
periments in the NACA reactor. First, hermetic containment of fueled experi- 
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ments has not been required at the MTR. Any release of fission products from 
} the experiments or the associated equipment would not necessarily be contained. 
In the NACA reactor, if a fueled experiment or any of its associated equipment 
should fail, there might be a release into a double or triple walled container sur- 
rounding the experiment and its equipment. However, to obtain a release into 
the atmosphere inside the containment building, there would have to be in addi- 
tion a leak in the double or triple walled experimental container. Further, if 
the release should occur at the snout of the container which projects into the 
experimental hole, the release would be into the primary water system of the 
reactor. The primary water system has a by-pass loop which contains a filter 
and a deionizer and most of the radioactivity would be concentrated in the 
filter and deionizer. The remaining contaminated water would be stored in a 
hot retention basin. (Testimony of Dr. Beck, p. 29; Testimony of Mr. De- 
Boisblane, p.8; Testimony of Mr. Lubarsky, Transcript pp. 136-8.) 
Secondly, the fueled experiments at the NACA reactor would be immersed 
under approximately 21 feet of water. Any release from the experimental con- 
tainer, other than at the snout, would be into the quadrant pool water. Normally, 
it would be expected that the pressure exerted by the water would cause inward 
leaking to the container rather than an outward release from the container. 
(Testimony of Dr. Beck, p. 28; Testimony of Mr. Lubarsky, Transcript pp. 136-8; 
Application Exhibit II, Figure 2.13b.) 
Third, in the event that there is sufficient pressure built up within the im- 
mersed container to force an outward release into the quadrant pool water, only 
the gaseous fission products would be released into the air of the containment 
building which are not dissolved into the water on their upward travel to the 
surface of the quadrant pool. There is a high probability that much of the 
soluble components in these fission products would dissolve into the water, and 
not be released into the building atmosphere. Particularly, for iodine isotopes 
which are water soluble, this could cause a significant reduction in the hazards 
of the release. (Testimony of Dr. Beck, p. 30; Testimony of Mr. Lubarsky, 
Transcript pp. 136-7, 141-2.) 
Fourth, at the MTR, the air from the vicinity of the reactor faces, where 
experiments are located, is circulated directly to the exhaust stack. Any releases 
would in major part be exhausted from the building. On the other hand, at 
the proposed NACA reactor, there will be careful monitoring of exhaust air and 
an increase in radioactivity level will automatically shut down the exhaust 
system, thus retaining the radioactive materials in the building for collection 
and controlled release. (Testimony of Dr. Beck, p. 29; Testimony of Mr. De- 
Boisblane, p. 8.) 
} Fifth, all experiments will be stored under water until they can be handled 

and will be removed from the reactor building to carefully design hot cells 
} through the water channel before the experiments are opened and dismantled. 
i In the hot cell there are provisions for careful monitoring of radioactivity and for 
| the collection of radioactive materials. (Testimony of Dr. Beck, p. 30; Testi- 
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mony of Mr. Lubarsky, Transcript p. 148; Testimony of Mr. Kaufman, Tran- 
script, pp. 76-78. ) 

The frequency of accidental radioactivity releases from the NACA exneri- 
mental containers are expected to be many times less than that for the MTR 
experiments. Any significant releases which occur at the NACA reactor will 
be retained in the reactor building rather than exhausted to the atmosphere. 

| This may result in relatively more inconvenience and hazard to operating 
personnel. The maximum release of fission products from an experiment into 
{ the pool water that could be expected to occur from a one megawatt experiment 
would be no more than 10 percent of the total fission product inventory contained 
in the experiment with approximately 10 percent of the iodine-131 reaching the 
atmosphere within the containment building. This would be approximately 
250,000 curie release into the nool water. Such a release would not actually be 
expected to occur during the life of the reactor. Based on the MTR experience 
the number of radioactivity releases into the atmosphere within the contain- 
ment building at the NACA facility should be less than one a vear and mav fall 
anywhere within a range between a barely detectable amount to several thon- 
sand curies. The occurrence of such releases coincident with interlock and 
oneration failures which would result in nnhamnered exhaust ventilation dis- 
charge of this radioactivity, the onlv condition which would result in hazard to 
the public, is highly unlikely. (Testimony of Dr. Beck, pp. 31-32: Testimony of 
Mr. Lubarsky, Transcript pp. 151-2.) 
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Assuming a release of 10 percent of the fission products from a one megawatt 
experiment into the quadrant pool water; assuming 10 percent of the iodine-131 
contained in these fission products and all of the remaining gaseous fission 
products reach the surface of the water; and assuming the specified leakage 
rate of the containment building is maintained, a person at the nearest site 
boundary would receive exposure to radiation 1/1250 of the permissible limits 
set forth in the Commission’s “Standards for Protection Against Radiation” 
regulations contained in Part 20 of Title 10 of the Code of Federal Regulations. 
For a 500 curie mixed fission product release into the quadrant pool water, using 
the same assumption as set forth above, a person at the nearest site boundary 
would receive a dosage 1/625000 of the permissible limits set forth in Part 20 of 
the Commission’s regulations. 

In the event that the ventilation system continues to operate at the time 
of a release due to a combination of mechanical failures and operator errors, 
the inhalation dose of iodine at the nearest site boundary from the 10 percent re- 
lease from a one megawatt experiment would be at the rate of .01 to 0.2 millirem 
per second of inhalation time depending on weather conditions. In the 500 curie 
release, the inhalation dose would be 1/500 of the amount for the 10 percent of 
one megawatt release. The permissible dose for persons offsite under Part 20 
of the Commission’s regulations for continuous exposure is 30 millirems per 
week. The hazard to the public from the releases of fission products from 
accidents to experiments of the magnitude and frequency likely to be expe- 
rienced at the NACA reactor would be negligible. (Testimony of Dr. Beck, p. 31; 
Section 20.101(a) (2) of 10 CFR, Part 20.) 

The employees inside the containment building will be provided with respira- 
tory protection equipment. It is expected that they can utilize this equipment 
within a minute after any release and can be evacuated within 2 minutes after any 
release. The control room is located outside of the containment building and there 
probably will not be more than 10 employees inside the containment building at 
any one time. The number normally present will be considerably less than this be- 
cause most experiments will be operated remotely, and there will only be occa- 
sional necessity for entering while the reactor is operating. In the case of a 10 
percent release from a 1 megawatt experiment, the employees would receive a 7 
rem external gamma dose in 2 minutes and an inhalation dose of 700 microcuries 
to the thyroid in 1 minute. In the case of the 500 curie release, the dosages would 
be one five hundredth of these doses. An inhalation of about 1 microcurie 
of iodine 131 is expected to give a dose rate initially of 0.8 rem per week to the 
thyroid. The permissible doses for employees under part 20 of the Commis- 
sion’s regulation is 0.3 rem per week. The hazard to employees in the contain- 
ment building at the time of a release of fission products from accidents to 
experiments of the magnitude and frequency likely to be experienced would 
be tolerable. (Testimony of Dr. Beck, pp. 30-32; application appendix, supple- 
ment IV, p. 10; testimony of Mr. Lubarsky, p. 158; sec. 20.101(a)(1) of 10 
CFR, pt. 20.) 

PROPOSED CONCLUSIONS 


1. The NACA Reactor will be a utilization facility, as defined in 10 CFR 
See 50.2(b), which is useful in the conduct of research and development activi- 
ties of the type specified in Sec. 31 of the Atomic Energy Act of 1954 (68 
Stat. 919). 

2. There is information sufficient to provide reasonable assurance that a 
utilization facility of the type proposed in the application can be constructed 
and operated at the location proposed therein without undue risk to the health 
and safety to the public. 

3. There is reasonable assurance that technical information omitted from, and 
required to complete the application, will be supplied. 

an NACA is technically qualified to design and construct the proposed 
reactor. 

5. The NACA is financially qualified (a) to design and construct the facility 
pursuant to 10 CFR Sec. 50.40(b), and (b) to receive an allocation of special 
nuclear material pursuant to 10 CFR Sec. 50.60(c). 

6. The issuance of a construction permit will not be inimical to the common 
defense and security or to the health and safety of the public. 
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UNITED STATES OF AMERICA 
ATOMIC ENERGY COMMISSION 
(Docket No. 50-30) 
In the Matter of National Advisory Committee for Aeronautics 


APPEARANCES 


Paul G. Dembling, Esq. for National Advisory Committee for Aeronautics; and 
Lee M. Hydeman, Esq. and Herzel Plaine, Esq. for Atomic Energy Commission. 


INTERMEDIATE DECISION OF JAY A. KYLE, HEARING EXAMINER 
PRELIMINARY STATEMENT 


This proceeding involves the application of the National Advisory Committee 
for Aeronautics for a license to construct and operate a testing reactor at the 
Plum Brook Ordnance Work, Sandusky, Ohio, dated August 17, 1956, under the 
provisions of the Atomic Energy Act of 1954 as amended (68 Stat., 919) and par- 
ticularly Sections 31, 104c and 185 thereof. The applicant subsequently filed, 
and the Commission accepted, amendments to the application. The Commission 
issued a Notice of Hearing, published in the Federal Register on September 7, 
1957, which included the specification of issues in this proceeding that are as 
follows: 

a. Whether there is information sufficient to provide reasonable assurance 
that a utilization facility of the general type proposed in the application can 
be constructed and operated at the location proposed therein without undue 
risk to the health and safety of the public; 

b. Whether there is reasonable assurance that technical information 
omitted from and required to complete the application will be supplied: 

ce. Whether the applicant and its contractors are technically qualified to 
design and construct the proposed reactor ; 

d. Whether, (a) pursuant to Section 50.40(b) of the Commission’s regu- 
lations, the applicant is financially qualified to design and construct the 
reactor, and (b) pursuant to Section 50.60(c)(2) of the Commission’s 
regulations, the applicant is financially qualified to receive an allocation 
of special nuclear material ; 

e. Whether the issuance of a construction permit will be inimical to the 
common defense and security or to the health and safety of the public. 

Prehearing conferences were held on September 27, 1957 and January 6, 
1958. Formal hearings were conducted on January 16, 17, and February 21, 
1958, and the record was closed on the latter date. A stipulation subsequent to 
the closing of the record was entered into on behalf of the applicant and the 
Commission which embodied Proposed Findings and Conclusions, a proposed 
form of Construction Permit and suggested corrections to the official transcript. 
By an order of the Hearing Examiner dated May 16, 1958, the suggested correc- 
tions to the official transcript were adopted. 


FINDINGS OF FACT 


1. The National Advisory Committee for Aeronautics (NACA) proposes to 
construct and operate a testing reactor at the Plum Brook Ordnance Work, 
Sandusky, Ohio. 

2. NACA was established by Act of Congress in 1915 and is operated on 
moneys appropriated by the Federal Government. Its primary purpose is “to 
supervise and direct the scientific study of the problems of flight with a view to 
their practical solution.” 

8. The membership of NACA consists of 17 individuals appointed by the 
President and who serve without pay. Some are appointed because of their 
Government affiliation, others from private life as industrial representatives in 
a specific field, and still others because of their special knowledge in the field 
applicable to flight problems. The present membership of NACA is: Chairman, 
Dr. James H. Doolittle, vice president, Shell Oil Company; Vice Chairman, Dr. 
Leonard Carmichael, Secretary of the Smithsonian Institution; Dr. Allen V. Astin, 
Director, National Bureau of Standards; Vice Admiral William V. Davis, Jr.. 
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Deputy Chief of Naval Air Operations, U.S. Navy; the Honorable Paul D. Foote, 
Assistant Secretary of Defense, Research and Engineering, Department of De- 
fense; Rear Admiral Wellington T. Hines, Assistant Chief for Procurement, Bu- 
reau of Aeronautics, U.S. Navy ; Lieutenant General Donald L. Putt, Deputy Chief 
of Staff, Development, U.S. Air Force ; Honorable James T. Pyle, Administrator of 
Civil Aeronautics; Dr. Francis W. Reichelderfer, Chief, U.S. Weather Bureau; 
Honorable Louis S. Rothschild, Under Secretary of Commerce for Transporta- 
tion ; General Thomas D. White, Chief of Staff, U.S. Air Force ; Preston R. Bassett, 
former president, Sperry Gyroscope Company; Dr. Detley W. Bronk, president 
of the Rockefeller Foundation and President of the National Academy of 
Sciences; Dr. Frederick C. Crawford, chairman of the board, Thompson Prod- 
ucts; Dr. Jerome C. Hunsaker, former chairman of the Committee, and a mem- 
ber of the Department of Aeronautical and Mechanical Engineering in the 
Massachusetts Institute of Technology; Charles J. McCarthy, chairman of the 
board, Chance-Vought; and Captain E. V. Rickenbacker, chairman of the board, 
Eastern Air Lines. 

4. The total personnel of NACA approaches the number of 8,000, of whom 
approximately 2,000 are on the Research staff. This latter group represents 
individuals with professional degrees. With the exception of 170 employees, all 
personnel is stationed at the laboratories or stations. 

5. NACA operates three major laboratories—the Langley Aeronautical Labor- 
atory at Langley Field, Virginia, the Ames Aeronautical Laboratory at Moffett 
Field in California and the Lewis Flight Propulsion Laboratory in Cleveland, 
Ohio. The Langley Laboratory conducts research on aerodynamic structures, 
hydrodynamic, thermodynamics of the structure itself, and similar problems. 
The Ames Laboratory concentrates on aerodynamic research and thermodynamic 
research, while the Lewis Laboratory concerns itself primarily with the “power- 
plant.” The term “powerplant,” as here used, means the propulsion system or 
such auxiliary powerplants as are required on aircraft or spacecraft. The 
applicant also operates a High Speed Flight Station at Edwards Air Force Base 
in California and its Pilotless Aircraft Research Station at Wallops Island, 
Virginia. The California station specializes in specially instrumented research 
aircraft which are used for full-scale research on transonic and supersonic prob- 
lems. Flight problems in the transonic, supersonic and hypersonic speed ranges 
are studied using rocket-powered models in free flight at the Wallops Island Sta- 
tion, off the Virginia Coast. It is estimated that the cost of the reproduction of 
these facilities is close to $360,000,000. In addition, NACA also sponsors and 
finances a coordinated program of research at 27 nonprofit scientific and educa- 
tional institutions, including the National Bureau of Standards. 

6. NACA began its studies in nuclear energy in 1945 and has trained a num- 
ber of members of its staff in this field. Its staff has acquired training in the 
nuclear powerplant area through courses of instruction at NACA’s Lewis Labora- 
tory, with further participation by applicant’s personnel in training courses at the 
Atomic Energy Commission’s laboratories. The applicant has had considerable 
experience in the design, construction and operation of complicated research 
facilities. 

7. The group, charged with the responsibility of designing and constructing 
the reactor which is the basis of the amended application herein, includes in- 
dividuals with a variety of experience in the field of reactor technology. 

8. Included in the experts associated with this project is Addison M. Rothrock, 
who is Assistant Director for Propulsion. He has been in the employ of the 
applicant since 1926 in the field of research on powerplants for flight. His first 
assignment was at the applicant’s Langley Laboratory, where he was engaged 
in the field of combustion and fuels research in relation to powerplants. Ac- 
tively participating in the design of the Lewis Laboratory, in 1942 Mr. Rothrock 
was appointed Chief of the fuels and Lubricants Division and in 1945 was desig- 
nated Chief or Research. Subsequently, in 1947 he became Assistant Director 
of the Laboratory. 

9. William H. Woodward, another witness who appeared on behalf of the appli- 
cant. is Chief of the Aircraft Propulsion Division of the NACA Headquarters 
Staff. He testified extensively on the series of events that led to NACA’s appli- 
cation for a nuclear reactor and stated that the prime objective in his testimony 
was to show that the applicant had worked in close cooperation with the Commis- 
sion, the Department of Defense and the Congress, respecting the particular 
nuclear reactor that is under consideration in this proceeding. 
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10. Samuel J. Kaufman, the Project Engineer on the proposed reactor facility, 
testified at the hearing in minute detail on the general description of the reactor. 

11. Donald Bogart, who is head of the Reactor Analysis Branch of the Nuclear 
Reactor Division at the Lewis Laboratory, likewise testified extensively relative 
to the design of the proposed reactor. 

12. Another witness for the NACA was Bernard Lubarsky, who is Research 
Assistant in the Nuclear Reactor Division of the Lewis Laboratory. He is 
coeditor of “NACA Reactor Facility Hazards Summary,” which is a part of the 
record in this proceeding. 

13. Appearing as a witness for the Commission was Dr. Clifford Keith Beck, 
who is Chief, Hazards Evaluation Branch, Division of Licensing and Regula- 
tions of the Commission. Dr. Beck has testified in previous hearings in reactor 
proceedings as a witness for the Commission. A graduate of Catawba College 
with a major in sciences, Dr. Beck later studied physics and mathematics at 
Vanderbilt University and then attended the University of North Carolina where 
he was awarded a Ph. D. degree. During 1943 and 1944 he was research scien- 
tist on the Manhattan Project at Columbia University and later was an em- 
ployee of the Carbide and Carbon Chemical Corp. at its K-25 gaseous diffusion 
plant. Following this position Dr. Beck was Chairman of the Physics Depart- 
ment at North Carolina State College, where he conceived and initiated programs 
leading to the construction of the Raleigh Research Reactor, which was the 
first university training and research reactor. In 1955 he became associated 
with the Commission and currently has the following assignment: (a) Chief 
of the Hazards Evaluation Branch and (b) Coordinator of Reactor Safety 
Research programs within the Commission. 

14. Another witness who offered testimony on behalf of the Commission was 
Deslonde Deboisblanc, Director, Reactor Physics and Engineering, Atomic Energy 
Division, Phillips Petroleum Co. at Idaho Falls, Idaho. Mr. Deboisblanc’s 
testimony related principally to the operating experience at the Materials Test- 
ing Reactor (MTR) regarding incidents. This facility is located at the Na- 
tional Reactor Testing Station (NRTS) near Arco, Idaho. The witness has 
served as Chairman of the MTR Reactor Safeguard Committee since its estab- 
lishment on November 5, 1952. 

15. The construction by NACA of a “component research facility for nuclear 
propulsion” was authorized and the money therefor appropriated by the Con- 
gress (69 Stat. 65, 207; 71 Stat. 234, 568). The current estimated cost of this 
reactor is $10,735,000. 

16. NACA in selecting its site established that a reactor suitable for their re- 
search and testing needs could be constructed on a site which provided a half- 
mile exclusion radius from any inhabitation. NACA wanted a site within reason- 
able proximity of its Lewis Laboratory, Cleveland, Ohio, where most of the 
experiments for insertion into the NACA reactor would be designed and built. 
Based on these two considerations, applicant undertook a survey of 19 sites 
within a 200-mile radius of Lewis Laboratory. This survey was primarily an 
economic survey of the sites which could meet the minimum safety criteria es- 
tablished. The NACA reactor is to be located on the 6,500 acre Plum Brook 
Ordnance Work site which lies approximately 3 miles southeast of the city 
limits of Sandusky, Ohio, and approximately 50 miles west of Cleveland, Ohio. 
The reactor will be located no closer than 3,000 feet from the closest border of 
the ordnance site. The distance from the reactor to the nearest residence is 
3,200 feet. The land immediately surrounding the site is primarily used for farm- 
_ The growth of the town of Sandusky is expected to be in the direction of 
the site. 

17. The NACA reactor is a light water cooled and moderated reactor designed 
for operation up to a thermal power of 60 megawatts. The average core power 
density is to be maintained throughout the operating cycle at 600 watts per 
cubic centimeter of active core volume. The core of the reactor initially will 
consist of a 3 by 9 array of flat plate type fuel elements. The elements are com- 
posed of aluminum enriched uranium alloy, clad with aluminum, and suitable 
supporting structures. The core is surrounded by a primary beryllium reflector 
and a secondary water reflector. The reactor is mounted in a vertical, cylindrical, 
Stainless steel clad pressure tank, 9 feet in diameter and 32 feet high. These con- 
centric stainless steel clad cylinders, located within the pressure tank, will 
serve as thermal shields. The control rods enter the pressure tank at the 
bottom end. Above the tank will be a heavy steel cover to serve both as a 
gamma ray shield and missile shield in the event of an explosion inside the 
pressure vessel. 
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18. The pressure tank is surrounded by barytes concrete with a minimum 
thickness of two feet and a pool of water approximately 70 feet in diameter 
and 25: feet deep which serves as biological shielding. The reactor core will be 
at a depth of approximately 21 feet. The pool of water is divided by water- 
tight partitions into four quadrants. Surrounding these quadrants and with 
access to two of the quadrants through vertical lift gates is at a semi-circular 
eanal. At the outside parameter of this canal which is also at the wall of the 
containment building is a vertical lift gate, the top of which is 11 feet below 
the normal water level. On the other side of this gate is a canal into the 
hot cell. 

19. The reactor is controlled by five control rods in the core and five in the 
row of the beryllium reflector elements adjacent to the core. Two of the rods 
in the beryllium reflector are used as regulating rods. There is an automati- 
cally operated servo controller which determines the power levels at which the 
reactor operates. There are six means of control, slow and fast set back, slow 
and fast reverse, and slow and fast scram. These operate automatically under 
predetermined conditions to lower the power level or shut down the reactor. 

20. The water system for the facility consists of a closed cycle primary water 
cooling system which transfers its heat to a secondary water system which 
dissipates the heat to air through a cooling tower. The facility will have a shut 
down cooling system incorporating a diesel generator and auxiliary pumps de- 
signed to have sufficient capacity to cool the reactor. Both the primary and 
secondary water system have three pumps each, two of which will be used during 
normal operation with the third serving as a standby. Experimental facilities 
to be contained in the reactor include two 9-inch horizontal test holes, three 6-inch 
horizontal beam holes, a thermal column, two 8-inch vertical test holes, and two 
pneumatic and four hydraulic rabbit tubes. These experimental facilities all 
penetrate the reactor pressure tank, but are exterior to the core. 

21. The core and essential nuclear features of the NACA reactor are quite 
similar to those of the MTR which has been operated at the NRTS in Idaho 
since March 31, 1952. With exception of the existence during the first several 
years of fuel element failures, the MTR has been found to be a satisfactory reac- 
tor from a safety standpoint. The fuel element failures have ceased to be a 
matter of concern in the MTR operation as a result of change in the specifica- 
tions and improved fabricating inspection techniques. 

22. The MTR has been operated at power levels up to 40 megawatts. The 
power density of the MTR varies from approximately 600 watts per cubic 
centimeter at the beginning of each operating cycle to 400 watts per cubic centi- 
meter at the end of the operating cycle. Most of the important heat transfer 
parameters, such as heat flux and fuel element temperature, are directly related 
to the power density, and the maximum average power density of the NACA 
facility will be approximately the same as the maximum average power density 
of the MTR. Power level does determine the exit coolant temperature, and if 
this should be pushed too high, boiling of the coolant would occur. The higher 
power level in the applicant’s reactor and its resultant effect on the exit coolant 
temperature is more than overcome by the higher pressure proposed for the 
NACA coolant. 

23. The fuel elements in the MTR are curved rather than flat plate type ele- 
ments. Operating experience is being obtained from the Engineering Test Reac- 
tor (ETR) at the NRTS in Idaho on the flat plate type elements. In the event 
that these elements present any safety problems, curved type elements can be 
used in the NACA reactor with only minor modifications in the beryllium 
reflector. 

24. Based on calculations presented and experience with similar reactors, it 
appears that the NACA reactor will have satisfactory inherent stability charac- 
teristics. The dynamic behavior of this reactor will be similar to those which 
have proved to be satisfactory. It is expected that the core will have a negative 
void coefficient and the reactor should be stable against boiling of the coolant 
in the core and removal of fuel from the center of the core. The magnitude 
of the xenon instability appears to be sufficiently small to permit control by the 
control system described. 

25. The reactor, the shielding pool, and the annular space surrounding the 
shielding pool, including work space and canal, are housed in a cylindrical steel 
building with an elliptical roof, with a design pressure of five pounds per square 
inch gage. This containment building has an inner diameter of 100 feet and 
its wall height above grade is approximately 28 feet. It continues completely 
under the reactor and water pool. The free volume of the building is approxi- 
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mately 451,000 cubic feet. The building is designed to contain the flying debris 
and the internal pressure rise from a 400-pound TNT explosion on the center- 
line of the reactor core 10 feet from the bottom of the reactor tank. Such an 
energy release is expected to severely damage the structures inside the con- 
tainment building. However, the containment building as proposed by the 
applicant is expected to survive and its containment ability is not expected 
to be impaired. 

26. The maximum design leakage rate is to be 115 cubic feet per day at 0.3 
pound per square inch gage. The applicant proposes to measure the leakage rate 
at 4 pounds per square inch gage, at which pressure the equivalent allowable 
leakage rate would be about 1,500 cubic feet per day. The leakage rate of the 
containment building for the Experimental Boiling Water Reactor (EBWR) at 
the Argonne National Laboratory has been measured to be 450 cubic feet per 
day at an overpressure of 15 psi. The total air volume in this building is about 
500,000 cubic feet. The leakage rate proposed by applicant is over 10 times the 
measured leakage rate of the EBWR containment building. The detailed pro- 
cedures for preventing leakage at points of penetration into the containment 
building at the EBWR is somewhat different than the approach of NACA. If 
the applicant does not attain the leakage rate specified, they can follow the 
EBWR approach without substantial modification to the containment build- 
ing. There are no significant differences from the standpoint of attaining a 
similar leakage rate between the EBWR and NACA containment buildings. 
NACA should be able to attain a leakage rate at least as low as that specified. 

27. The penetrations into the containment building consist of pipe penetrations, 
wire-cable penetrations, a truck door, a canal lift gate, the line to the ventila- 
tion system, and air locks. Each of these penetrations are sealed, and back- 
up mechanisms are provided to prevent leakage above that specified for the 
containment building. These points of penetration not continually monitored 
by the vacuum pump system will be tested for leaks at 3-month intervals during 
the first year of operation and at 6-month intervals thereafter. The sensitivity 
of the vacuum pump system is approximately one-third of the allowable leakage 
rate for the building. The methods of measuring and preventing leakage at 
the points of penetrations are sufficient to assure that NACA should be able to 
maintain the necessary low leakage rate between the periodic leakage tests. 

28. NACA has provided a one million gallon retention basin for nonradioactive 
liquid wastes and four 125,000 gallon tanks for retention of radioactive liquid 
wastes. There is sufficient capacity for storage of any credible amount of con- 
taminated liquid wastes. Provision is made to collect, store and filter gaseous 
wastes. Such wastes are to be released only in controlled amounts with care- 
ful monitoring, adequate dilution, and under favorable weather conditions. 
NACA has provided for storage and handling of solid wastes pending shipment 
to a suitable burial ground. The applicant has provided sufficient waste stor- 
age and handling facilities to safely handle any credible release from this fa- 
cility at the proposed site. 

29. The maximum credible accident postulated by NACA for the proposed 
reactor is a power excursion resulting from the inability of the control system 
to compensate for the addition of a large step-increase in reactivity of more than 
3 percent. The consequences of such an accident would include melting of the 
fuel elements, an explosion in the reactor pressure vessel, and the scattering of 
radioactive materials with a possible simultaneous occurrence of a metal water 
reaction. It was assumed that the nuclear energy release from such an accident 
would be 136 megawatt-seconds and that 50 percent of all the metal in the fuel 
plates would react with the water releasing an additional 675 megawatt-seconds 
of energy. The total energy release of 810 megawatt-seconds is equivalent to 
approximately 400 pounds of TNT. The containment building has been designed 
to contain such a release without its being breached. An accident of the magni- 
tude calculated represents an accident involving a total energy release which 
probably is greater than any that is credible for this type of reactor. Assum- 
ing the leakage rate specified for this containment building is maintained, the 
exposure to radioactivity at the nearest site boundary resulting from the accident 
postulated would be within the 13-week limits established in the Commission’s 
“Standards for Protection Against Radiation” regulation contained in Part 
20 of Title 10 of the Code of Federal Regulations. 

30. The general type of experimental program proposed for this reactor in- 
cludes pumped loop studies of the performance and behaviors of fuel elements 
and other reactor components, shielding experiments, the effects of irradiation 
on materials. and nuclear and solid state physics research. The applicant pro- 
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poses to limit the power level of experiments to be conducted in the reactor to 
one megawatt. In addition, all fuel bearing experiments and the associated 
instruments and equipment will be completely sealed in double or triple walled 
containers of sufficient integrity to permit immersion under a high head of 
water. There will not be any experiments conducted in the core of the reactor. 

31. Experience at MTR indicates that release of fission products built up in 
such fuel bearing experiments are unavoidable. During the period from January 
1955 through December 1957, there were some 38 releases of radioactivity from 
experiments conducted at the MTR. Some of these releases have occurred 
while experiments were being irradiated and others have occurred during dis- 
mantling after the experiments had been removed from the reactor. These 
releases ranged from those barely detectable to a few containing more than a 
thousand curies of fission products. In only two cases have monitors outside 
of the building in the areas immediately adjacent to the reactor building re 
corded levels above permissible tolerance due to radioactive releases from the 
experiments. It has been necessary at 17 times in this 3-year period to evacuate 
the reactor building. 

32. There are several significant differences between the proposed conduct 
and handling of experiments at the applicant’s reactor from those presently in 
use at the MTR which should substantially decrease the frequency of releases 
from experiments in the NACA reactor, which are as follows: 

First, hermetic containment of fueled experiments has not been required at 
the MTR. Any release of fission products from the experiments or the associated 
equipment would not necessarily be contained. In the NACA reactor, if a fueled 
experiment or any of its associated equipment should fail, there might be a re 
lease into a double or triple walled container surrounding the experiment and 
its equipment. However, to obtain a release into the atmosphere inside the 
containment building, there would have to be in addition a leak in the double or 
triple walled experimental container. Further, if the release should occur at 
the snout of the container which projects into the experimental hole, the release 
would be into the primary water system of the reactor. The primary water 
system has a bypass loop which contains a filter and a deionizer and most of 
the radioactivity would be concentrated in the filter and deionizer. The re- 
maining contaminated water would be stored in a hot retention basin. 

Second, the fueled experiment at the NACA reactor would be immersed under 
approximately 21 feet of water. Any release from the experimental container, 
other than at the snout, would be into the quadrant pool water. Normally, it 
would be expected that the pressure exerted by the water would cause inward 
leaking to the container rather than an outward release from the container. 

Third, in the event that there is sufficient pressure built up within the im- 
mersed container to force an outward release into the quadrant pool water, 
only the gaseous fission products would be released into the air of the con- 
tainment building which are not dissolved into the water on their upward 
travel to the surface of the quadrant pool. Thereis a high probability that much 
of the soluble components in these fission products would dissolve into the water, 
and not be released into the building atmosphere. Particularly, for iodine 
isotopes which are water soluble, this could cause a significant reduction in the 
hazards of the release. 

Fourth, at the MTR, the air from the vicinity of the reactor faces, where 
experiments are located, is circulated directly to the exhaust stack. Any releases 
would in major part be exhausted from the building. On the other hand, at 
the proposed NACA reactor, there will be careful monitoring of exhaust air and 
an increase in radioactivity level will automatically shut down the exhaust 
system, thus retaining the radioactive materials in the building for collection 
and controlled release. 

Fifth, all experiments will be stored under water until thev can be handled 
and will be removed from the reactor building to carefully designed hot cells 
through the water channel before the experiments are opened and dismantled. 
In the hot cell there are provisions for careful monitoring of radioactivity and 
for the collection of radioactive materials. 

83. The frequency of accidental radioactivity releases from the NACA exneri- 
mental containers are expected to be many times less than that for the MTR 
exneriments. Any significant releases which occur at the applicant’s reactor 
will be retained in the reactor building rather than exhausted to the atmosphere. 
This may result in relatively more inconvenience and hazard to operating person- 
nel. The maximum release of fission products from an experiment into the pool 
water that could be expected to occur from a one megawatt experiment would be 
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no more than 10% of the total fission product inventory contained in the ex- 
periment with approximately 10% of the iodine-131 reaching the atmosphere 
within the containment building. This would be approximately 250,000 curie 
release into the pool water. Such a release would not actually be expected to 
occur during the life of the reactor. Based on the MTR experience the number 
of radioactivity releases into the atmosphere within the containment building at 
the NACA facility should be less than one a year and may fall anywhere within 
a range between a barely detectable amount to several thousand curies. The 
occurrence of such releases coincident with interlock and operation failures 
which would result in unhampered exhaust ventilation discharge of this radio- 
activity, the only condition which would result in hazard to the public, is highly 
unlikely. Assuming a release of 10% of the fission products from a one-mega- 
watt experiment into the quadrant pool water; assuming 10% of the iodine-131 
contained in these fission products and all of the remaining gaseous fission 
products reach the surface of the water; and assuming the specified leakage rate 
of the containment building is maintained, a person at the nearest site boundary 
would receive exposure to radiation 1/1250 of the permissible limits set forth in 
the Commission’s “Standards for Protection Against Radiation” regulations con- 
tained in Part 20 of Title 10 of the Code of Federal Regulations. For a 500 curie 
mixed fission product release into the quadrant pool water, using the same 
assumption as set forth above, a person at the nearest site boundary would re- 
ceive a dosage 1/625000 of the permissible limits set forth in Part 20 of the 
Commission’s regulations. In the event that the ventilation system continues 
to operate at the time of a release due to a combination of mechanical failures 
and operator errors, the inhalation dose of iodine at the nearest site boundary 
from the 10% release from a one megawatt experiment would be at the rate 
of .01 to .2 millirems per second of inhalation time depending on weather con- 
ditions. In the 500 curie release, the inhalation dose would be 1/500 of the 
amount for the 10% of one megawatt release. The permissible dose for persons 
offsite under Part 20 of the Commission’s regulations for continuous exposure is 
30 millirem per week. The hazard to the public from the releases of fission 
products from accidents to experiments of the magnitude and frequency likely to 
be experienced at the NACA reactor would be negligible. 

34. The employees inside the containment building will be provided with re- 
spiratory protection equipment. It is expected that they can utilize this equip- 
ment within a minute after any release and can be evacuated within 2 minutes 
after any release. The control room is located outside of the containment build- 
ing and there probably will not be more than 10 employees inside the contain- 
ment building at any one time. The number normally present will be con- 
siderably less than this because most experiments will be operated remotely, 
and there will only be occasional necessity for entering while the reactor is 
operating. In the case of a 10% release from a one megawatt experiment, 
the employees would receive a 7 rem external gamma dose in two minutes and an 
inhalation dose of 700 microcurie to the thyroid in one minute. In the case of 
the 500 curie release, the dosages would be 1/500th of these doses. An inhala- 
tion of about one microcurie of iodine-131 is expected to give a dose rate initially 
of 0.3 rem per week to the thyroid. The permissible doses for employees under 
Part 20 of the Commission’s regulation is 0.3 rem per week. The hazard to 
employees in the containment building at the time of a release of fission products 
from accidents to experiments of the magnitude and frequency likely to be 
experienced would be tolerable. 

35. The earliest completion date of the NACA reactor is anticipated for Jan- 
uary 1, 1959, with the latest completion date expected to be January 1, 1960. 

36. The issuance of a construction permit to NACA will not be inimical to 
either the common defense and security or to the health and safety of the public. 


CONCLUSIONS 


1. National Advisory Committee for Aeronautics has filed an amended applica- 
tion for a construction permit for a test reactor at Plum Brook Ordnance Work, 
Sandusky, Ohio, under the provisions of the Atomic Energy Act of 1954 as 
amended (68 Stat. 919) and particularly Sections 31, 104c and 185 thereof. 
This reactor will be a utilization facility as defined in 10 CFR 1956 Supp., Sec- 
tion 50.2(b) and will be useful in the conduct of research and development 
activities as contemplated by the Act. 

2. A public hearing on the above-entitled amended application was held on 
September 27, 1957, January 6, 16 and 17 and February 21, 1958, pursuant to the 
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issuance of a Notice of Hearing published in the Federal Register on September 
7, 1957, which specified the issues to be considered at said hearing. Appearances 
were entered on behalf of the applicant and Commission. No formal appear- 
ances were entered on behalf of any other persons or organizations and no 
objections or protests were lodged to a grant of the instant amended application. 
A representative from the Board of Health, State of Ohio, however, did make 
an informal statement without representation on the record. 

3. There is information sufficient to provide reasonable assurance that a uti- 
lization facility of the type proposed in the application can be constructed and 
operated at the location proposed therein without undue risk to the health and 
safety of the public. Further, there is reasonable assurance that technical in- 
formation omitted from and required to complete the application will be 
supplied. 

4. The applicant is technically qualified to design and construct the proposed 
reactor. 

5. Pursuant to Section 50.40(b) of the Commission’s regulations, the appli- 
eant is financially qualified to design and construct the proposed facility and, 
likewise, to receive an allocation of special nuclear material in accordance with 
Section 50.60(c) (2) of the Commission’s regulations. 

6. The completion date of the reactor is scheduled for January 1, 1959, with 
the latest date therefor anticipated to be January 1, 1960. 

7. The issuance of a construction permit herein will not be inimical to the 
common defense and security or to the health and safety of the public. 

8. In view of the foregoing Findings of Fact and Conclusions, and upon con- 
sideration of the entire record in this proceeding, it is concluded that the amended 
application of National Advisory Committee for Aeronautics for a construction 
permit for a test reactor at Sandusky, Ohio, should be granted. 


ORDER 


IT IS ACCORDINGLY ORDERED, this 24tltday of June 1958, that, unless, pursuant 
to Rule 2.752, exceptions are filed hereto on or before July 18, 1958, or the 
Commission reviews this Intermediate Decision on its own motion, the amended 
application of National Advisory Committee for Aeronautics for a construction 
permit for a test reactor at Sandusky, Ohio, is GRANTED effective July 21, 1958. 


Jay A. KYLE, 
Hearing Examiner, Atomic Energy Commission. 

Representative Price. Did you seek to introduce something in the 
record, Mr. Goodman ? 

Mr. Goopman. Yes. Since I raised this subject this morning, I 
would like to introduce a few documents out of the record of this 
case. First, I would like to read a brief paragraph from the ACRS’s 
report in this case: 

One purpose of the reactor is to test nuclear fuel bearing components to de- 
struction or near destruction. In view of the above, the Committee believes 
that the facility proposed would be more useful for the program if it were located 
at a site less close to a center of population. 

These are out of the same report, but different quotes from what 
Mr. Price read. 

The Committee is aware of the risk that pressure may be brought to bear to 
permit a lessening of restrictions. 

This is what I referred to this morning. 

T would like to introduce in the record at this point 

Representative Durnam. Who signed that? 





Mr. GoopMan. The Advisory Committee on Reactor Safeguards. 

Mr. Pricer. May I read the whole letter into the record? [I did 
not read any of it. 

Representative Price. I think it would be better to read the whole 
letter rather than reading it out of context. 
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Mr. Price. It is 2 pages. This is addressed to Hon. Lewis L. 
Strauss, Chairman, U.S. Atomic Energy Commission, Washington, 
D.C. Subject: National Advisory Committee for Aeronautics 
(NACA)—Docket No. 50-30. It is dated November 5, 1957, and 
signed, “C. Rogers McCullough, Chairman, Advisory Committee on 
Reactor Safeguards.” It is 214 pages. 


Dear Mr. Strauss: This letter constitutes the report of the Advisory Com- 
mittee on Reactor Safeguards on the application for a construction permit by 
the NACA, Docket No. 50-30, in accordance with section 182 of the Atomic 
Energy Act of 1954, as amended. 

The application is for a test reactor designed to operate at power levels up 
to 60 megawatts of heat. It is to be located 3 miles south of Sandusky, Ohio. 

One purpose of the reactor is to test nuclear fuel bearing components to 
destruction or near destruction. This aspect of the experimental program leads 
the Committee to be especially concerned with the operation of this reactor 
at a site so close to a densely populated area. 

The Committee is of the opinion that with the proposed container and at the 
selected site it is possible so to restrict the experimental program that the 
operation of the reactor will not result in appreciable hazard to the public. 
However, the necessary restrictions may add materially to the cost of the 
program and may impose serious time delays. Further, some experiments which 
fall within the general type of experimental program proposed by NACA may 
not be permissible at this location. 

In view of the above, the Committee believes that the facility proposed would 
be more useful for the program proposed if it were located at a site less close 
to a center of population. 

It is the opinion of the Committee that NACA is providing reasonable pre- 
cautions to avoid the escape of radioactivity which is likely to be damaging to 
the health and safety of the public. Among these precautions are three im- 
portant items: 

(1) NACA proposes to place the reactor within a pressure vessel which has 
as its design criterion a maximum leakage rate of 115 cubic feet per day. Fur- 
thermore, the applicant has proposed a variety of measures to check the leak 
tightness of this container during operations. It is difficult to prove and main- 
tain a leakage rate this low but if such a rate actually can be demonstrated 
and maintained the Committee believes that it should provide adequate protec- 
tion to the health and safety of the public. 

(2) NACA is proposing to enclose each test loop within a secondary tank or 
container which is designed to contain the possible releases of fission products 
and other radioactive materials in case of breakdown of the fuel elements and 
other components being tested. The Committee believes that this would be 
a valuable additional safeguard but is not convinced that this secondary con- 
tainer can be depended upon under all circumstances. 

(3) The proposed design includes means to prevent the release directly to 
the atmosphere of effluents from the operation of the reactor or from the 
experimental loops. Again, the Committee agrees that this is an important 
safeguard but does not believe that accidental releases to the atmosphere can 
be entirely precluded. 

The applicant proposes to establish a procedure for reviewing planned ex- 
periments in order to minimize the possibility of any failure which would 
release radioactivity even through the secondary enclosure. 

The Committee believes that testing of fuel elements under conditions wel! 
within limits of possible failure does not offer a significant potential hazard 
provided that the experiments are properly designed and operated. However, 
testing of fuel elements in such a way that they are likely to be destroyed 
may not be permissible. Since NACA has not defined any specific experiments, 
the Committee is unable to state a more precise opinion than the above. 

The Committee also believes that the operation of a test reactor at a site of 
this nature requires extensive area monitoring both on and off site so that any 
release of radioactivity to the environment may be detected as soon as possible 
and necessary protective or warning measures for the public carried out. 

The Committee is aware of the risk that pressure may be brought to bear 
to permit a loosening of restrictions. This could come about as a result of a 
false sense of security which might develop from a period of successful opera- 
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tion and as a result of the importance of proposed experimental programs to 
the national defense. This problem would not be as serious if the proposed 
reactor were iocated at a less populated site. 

Dr. Abel Wolman dissented. I think it is a dissent. 

This is included: 

The following are additional remarks made by Dr. Abel Wolman: 

“While I agree with all that the Committee has stated, 1 feel that I must 
add some remarks for purposes of clarifying my own position. In view of the 
prospect of future continuing debates as to the safety of conducting essential ex- 
periments at this site, I would recommend against the site on the information 
presently available. 1 believe that the applicant should be required to consider 
the availability of other sites at which operation of the reactor would be 


feasible and which would afford a higher degree of protection to the health 
and safety of the public. 

“It is unrealistic to permit operation at this site if experiments of importance 
to the national defense are likely to have to be curtailed because of the site. 
The realities of human behavior are such that operation of experiments, the 
hazards of which may be uncertain, are likely to be permitted if they are im- 
portant to the national defense. 


“I do not believe that we should freeze on a site in a situation like this merely 
because an applicant has chosen it.” 

That is the end of the quote. That quotation is Dr. Wolman’s, one 
of the members of the Committee. 

Mr. Chairman, I do not think I ought to try this case all over again 
or summarize it. 

Representative Price. I do not think the committee should try the 
case either because it is not the function of this particular subcom- 
mittee. I would say if I had been in charge of the issuing of a license 
and I received a report like that, I think I would have hesitated quite 
a long time before issuing a license. 

Mr. Price. Mr. Chairman, we did. The record of the testimony 
of the expert witnesses that came in from the Idaho Testing Station 
and of Dr. Beck and NACA deals extensively with all these problems. 

The particular point that Dr. Wolman raised was brought out 
later in testimony submitted into the record by the NACA, showing 
the various sites that they had looked at and why they picked this 
particular site. Whether that would have satisfied Dr. Wels, I 
do not know. The record deals extensively with it. 

Representative Price. What is the state of construction out there 
now ? 

Mr. Price. I do not know. I understand it is not complete. I 
guess it is getting pretty near. This is nearly a year. It is 2 years 
since they filed their application. It is nearly a year since the con- 
struction permit. They have not come in yet to ask for an operating 
license. 

Representative Price. You will be in the position of closing the 
barn door a bit late. 

Mr. Price. Let me comment on that, Mr. Chairman. I am worried 
at the impression that is getting around that somehow, when the 
Commission acts at the construction permit stage, that it is going 
to know everything that it needs to know to authorize eventual op- 
eration and that it is somehow going to be able to decide then that 
the thing can be operated. 

In all of these cases we are going to be faced, and the Safeguards 
Committee is going to be faced with the need at the time of operation 
to say, “Despite the fact that you have now spent all your construc- 
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tion money you cannot run it.” I am not saying that is true of any 
of them, but that is the decision we are going to be faced with if 
we are not satisfied. It will not be until that time, until it is con- 
structed and the owners have finished their developmental work, and 
until all the design and construction is completed, that we can say 
for sure that they can operate. 

The likelihood that many of these reactors, when the time comes to 
operate, will have to operate under restrictions is very high. Even 
for the GE Valecitos reactor, they were started out. for 6 months 
or a year under very severe limitations. It just is not possible at the 
beginning of these projects to know what the final answer is. 

Representative Price. I think that is one of the reasons for the in- 
sistence on the part of this committee that you go about these things 
very slowly at the start and get reactor safeguard reports before you 
get to the point where it becomes a problem to turn back. 

Mr. Goopman. Mr. Chairman, there is an additional point in this 
case. I would like to introduce in the record a letter by Mr. Price 
to the NACA, dated October 18, 1956, telling them what the problem 
was. Then when the public health officer of the State of Ohio at- 
tempted to intervene in the hearing before the Commission on Jan- 
uary 16, 1958, and I would like to introduce some excerpts from the 
transcript of that hearing, I contend he was given a razzle-dazzle and 
instead of listening to the chief health officer of the State, the Com- 
mission ignored his presentation, ignored his opposition, and granted 
the permit. 

Representative Price. I am going to suggest that the material be 
placed in the record at this point then, the full committee at some 
other time when they are considering the matter of the proper *func- 
tions of the Reactor Safeguards Committee and how closely its recom- 
mendations should be followed, this will be a case in point to be 
thoroughly studied. 

Mr. Goopman. Thank you. That is what I requested. 

(The letter referred to follows. The excerpts referred to are on 
tile with the Joint Committee. ) 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., October 18, 1956. 
NATIONAL ADVISORY COM MITTEE FOR AERONAUTICS, 
Washington, D.C. 
(Attention of Dr. H. L. Dryden, Director. ) 


DeAR Dr. DrypeN: As you doubtless know, the Commission is sponsoring a 
series of experiments (the SPERT program) to determine reactor behavior un- 
der transient conditions. In their latest experiments, the Phillips Petroleam 
Co. has observed, under certain conditions, an instability in a plate-fuel-element 
water moderated and cooled reactor which may be of significance in reactors 
which have a liquid moderator and in which an appreciable amount of reactivity 
may be held in voids. 

The limited data available at present are summarized in the accompanying 
table. Of particular interest in this tabulation is the listing for each experiment 
of the magnitude of the oscillation having the greatest amplitude. This, of 
course, does not necessarily represent the maximum peak power that would 
have been observed had the oscillations for the severe cases been allowed to 
continue without inserting the safety rods. The total reactivity added varies 
between Ak=1.5 percent and Ak=2.5 percent, which is within the general range 
of that approved for research reactors of this type. It appears that even if 
the reactivity is added at the rate of 0.07 percent per second, divergent power 
oscillation may occur under certain conditions. It should be noted that (1) the 
observed behavior was not anticipated, (2) the phenomenon is not completely 
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understood, and (3) the limits or conditions at which this behavior occurs have 
not been established. 

The experimental information now available is only preliminary in scope, and 
we do not at this time know whether the phenomenon will contribute appreciably 
to the hazard potential of reactors of the type mentioned above. However, we 
consider it important that you have this information now so that you may take 
it into consideraien in your program to design your reactor and to develop op- 
erating procedure therefor. We will keep you informed of any new develop- 
ments that may arise as the experimental program progresses and will send you 
the results of the evaluation of the data when they are available. For your 
further information, we do not at present consider that these data require any 
modifications of construction permits or licenses which have been issued for this 
type reactor. 

Sincerely yours, 


F. K. PIrTrMan 
(For H. L. Price, Director, Division of Civilian Application). 
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Representative Price. I want to express my thanks to all the wit- 
nesses who testified during the 2 weeks of public hearings on employee 
radiation hazards and workmen’s compensation, to thank them and 
express to them our appreciation for the hard work I know they must 
have put into the preparation of the many fine papers it has been 
our pleasure to consider. 

I think this has been a valuable hearing. I think there is a good 
possibility it might accomplish some good in the end. 

With that, the hearing will come to a close, subject to the call of the 
Chair. 

(Whereupon, at 5:20 p.m., Thursday, March 19, 1959, the hearing 
was adjourned, subject to the call of the Chair.) 
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APPENDIx A 
STATEMENTS FOR THE RECORD 


AMERICAN INDUSTRIAL HYGIENE ASSOCIATION, 
March 6, 1959. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, Joint Committee on 
Atomic Energy, Congress of the United States, Washington, D.C. 


My Dear Sir: We appreciate very much receiving your letter of February 
25 and the information about the hearings on workmen’s compensation to be 
held by the Research and Development Subcommittee. 

As you may “know, industrial hygiene is a profession devoted to the recog- 
nition, evaluation, and control of health hazards associated. with the work 
environment. The prevention of health damage due to exposure to various 
types of radiation is one of the profession’s principal interests, which include 
problems created by toxic materials, air pollution, excessive noise, excessive 
heat, inadequate lighting and inadequate ventilation. In summary, one might 
say our profession is dedicated to preventing occupational health effects among 
workmen and, as well, to preventing the financial losses to worker, employer, 
and the public that occupational illness and disability always entail. 

The American Industrial Hygiene Association was established in 1939 by 
leading industrial hygienists as the result of the need for an association devoted 
exclusively to industrial hygiene. In 1956 the association was incorporated 
under the General Not-For-Profit Corporation Act of Illinois. The objectives 
of the association as stated in the articles of incorporation are— 

1. To increase the knowledge of industrial hygiene through interchange 
and dissemination of information. 

2. To promote the study and control of environmental factors affecting 
the health and well-being of industrial workers. 

3. To correlate such activities as are conducted by individuals and 
agencies throughout industrial, educational, and governmental groups. 

4. To bring together persons interested in the various phases of industrial 
hygiene. 

The association has approximately 1,100 full members with 24 local sections 
about the country having a total of 2,500 full and associate members. These 
members are carrying out the technical and administrative phases of industrial 
hygiene activities in industry, educational institutions, insurance companies, 
and governmental agencies. The association has always had a keen interest 
in prevention of hazards from radiation and radioactive materials. Even prior 
to the advent of nuclear energy, members of our association concerned them- 
selves with the protection of personnel working with X-rays and natural radio 
active material. For many years the association has had a radiation commit- 
tee, along with its other technical committees, and this group has actively 
participated in numerous phases of radiation protection work. The association 
has had representation on activities such as those of the National Committee 
on Radiation Protection and the American Standards Association. 

The association's technical committees have recently published a 180-page man- 
ual on industrial noise and are currently preparing authoritative manuals on 
industrial ventilation, industrial hygiene analytical methods, air pollution, and 
radiological health. 

The American Industrial Hygiene Association and its members concern them- 
selves primarily with the protection of the health of employees in a wide variety 
of industries, including the atomic energy industry. They have an interest in 
workmen’s compensation laws because they affect the work carried out by our 
members. The association, however, has not taken any active part in legislative 
matters. Our association does not attempt to influence legislation, but our 
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members are available for consultation on technical matters involved in the 
regulatory aspects of this overall problem. 

In reviewing the program for the hearings on March 18 and March 19, it appears 
to us that inadequate representation has been provided for the industries of the 
United States. For example, the session entitied “Federal Action” does not have 
any representation from industry, and the roundtable scheduled for March 19 
does not have adequate industry representation. In the interest of having your 
committee obtain a well-rounded presentation, it is suggested that you might like 
to include persons who would have the viewpoint of industry in handling matters 
of radiation protection and workmen's compensation. If our association could be 
of assistance to you in the selection of such personnel, we should be happy to pro- 
vide the names of several of our members for your consideration. 

Very truly yours, . 
K. W. Newson, President. 


NATIONAL SAFETY COUNCIL, 
Chicago, Ill., March 9, 1959. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, Joint Committee on 
Atomic Energy, Congress of the United States, Washington, D.C. 


DEAR CONGRESSMAN PRICE: We were indeed pleased to receive yeur letter of Feb- 
ruary 25 and the enclosed materials on “Employee Radiation Hazards and Work- 
men’s Compensation.” The National Safety Council commends your committee's 
effort to compile information necessary for effective controls and to develop a 
national policy which will insure adequate controls in this area. 

The council has been deeply concerned about radiation hazards, especially with 
respect to the prevention of accidents from such hazards to employees in industry, 
medicine, power generation, and to those engaged in research. We have through 
the publication of articles in National Safety News been active for several years 
in stimulating interest in and discussion of radiation hazards, and of determining 
means of prevention of radiation accidents. The council has published three data 
sheets—“Beta Ray Sealed Sources,” “Introduction to Radioisotopes,” and “Sour- 
ces of Information on Nuclear Energy’’—copies of which are enclosed for your 
committee's use ; conducted a week-long institute on radiation safety in the spring 
of 1958 ; and will repeat this course with another week’s institute starting May 4, 
1959. In addition, we are a member of the Nuclear Standards Board of the 
American Standards Association. 

The National Safety Council probably could add nothing to the technical 
information which will be available to the committee at the conclusion of your 
hearings. Nevertheless, we wish to assure you of the council’s continuing inter- 
est in this most important and growing field of accident prevention, and to urge 
upon the Congress of the United States the early adoption of a national policy and 
such control as may be necessary to enhance accident prevention effort in this 
field. 

We are most appreciative of your courtesy in affording us an opportunity to 
present this statement in behalf of accident prevention from radiation hazards 
to employees, and hope that if the National Safety Council can be of future assist- 
ance you will call upon us. 

Sincerely yours, 


G. C. STEWART, 
Executive Vice President. 


[Data sheet D—461, published by wate oy Council, 425 North Michigan Avenue, 
cago 


Beta Ray SEALED Sources 


GENERAL 


1. Because of their unstable nuclear structure, certain of the elements, either 
naturally occurring or produced through nuclear reactions, have been found to 
exhibit a spontaneous disintegration. Such disintegration occurs with more or 
less continuous emission of rays and/or particles and a gradual transformation 
of the original elements into more stable elements that generally have different 
chemical properties. The phenomenon continues independent of any external 
physical or chemical influence and is termed “radioactivity.” 
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2. The radiations emitted from radioactive materials consist of three dif- 
ferent basic types. They are commonly identified as alpha, beta, and gamma 
rays. The first two, alpha and beta, are particles of matter. The third is an 
electromagnetic type of radiation, the same as the X-ray except for its energy 
and method of production. 

3. Beta radiation is particularly well adapted fur certain industrial pur- 
poses. Because of their industrial application, materials emitting beta rays as 
their only primary radiation have been sought out. Fission products are a 
major source of pure beta emitters. It is usually necessary to separate the beta- 
emitting elements from alpha and gamma emitters as they come from the nu- 
clear reactors. The important pure beta-emitting fission products are: stron- 
tium 90, yttrium 90, technetium 99, promethium 147. 

4. Beta particles are negatively charged high-speed electrons. They move at 
velocities ranging from 25 to 99 percent of the speed of light, which is 186,000 
miles per second. Because of their small mass and high speed, beta particles 
travel a greater distance than do alpha particles before their energy is absorbed 
in surrounding matter. Beta particles possess the capacity to ionize matter 
which they traverse. Their ionizing effect is less concentrated than is that of 
alpha particles. 

5. Beta particles are more penetrating than alpha particles but considerably 
less penetrating than gamma radiation. The energy of beta particles is ab- 
sorbed by thin layers cf lead, steel. or wood, or by slightly greater thicknesses 
of plastic or aluminum. Relatively thin shields of any of these materials can 
reduce the beta radiation essentially to zero. 

6. For use as industrial beta ray sources, the emitters must be contained in 
sealed packages which will not be significantly affected by the radiation, will 
not allow any leakage of the radioactive material, and will not absorb too 
much of the radiation. Some sources have been prepared commercially as 
plastic or metal sandwiches, while others have the active material deposited 
in metal foil. The radioactive material has also been simply sealed in alumi- 
num cans. 

USES 


7. Beta particles have found some use as sources of energy for “triggering” 
chemical reactions. In this application, they are most useful in gas phase re 
actions where the stream of gas can be passed around the beta particle source. 
The particles can also be used in liquid phase reactions if the liquid layer is 
kept very thin. 

8. A little beta emitter in a gaseous discharge tube will permit faster starting 
time and a lower starting voltage because the gas is ionized in the tube before 
the starting potential is applied. 

9. One of the widest uses of beta emitters at the present time is for the 
removal of static electrical charges from rapidly moving insulating materials, 
such as paper or cloth going through highspeed machines. The beta ray source 
near the moving web ionizes the surrounding air and permits the static charge 
to escape. 

10. The sealed sources are also used for the gaging of liquid levels in tanks, 
the gaging of thicknesses in the sheet metal or plastic industries, and the pro- 
duction of self-luminous markers consisting of radioactive material and a phos- 
phor enclosed in a hermetically sealed container. 


RADIATION MEASUREMENTS AND LIMITS 


11. Quantity and intensity of radiation may be expressed in several different 
units. The common unit of quantity is the “curie,’”’ which is the amount of 
radioactive material in which 37 billion nuclear disintegrations occur per second. 

12. The common unit of intensity of radiation is the “roentgen.” The roentgen 
is the amount of X-radiation or gamma radiation required to produce a number 
of ions equivalent to the one electrostatic unit of charge in one cubic centimeter 
of air under standard conditions. One gram of soft animal tissue adsorbs about 
93 ergs of energy when exposed to one roentgen of gamma radiation. 

13. To measure the dosage of alpha or beta particles in soft animal tissue, 
a unit called the “roentgen equivalent physical” or “rep” is used. When the 
tissue absorbs 93 ergs of energy per gram, it has received one rep of alpha or 
beta radiation. 

14. The International Commission on Radiological Units has recommended the 
“rad” (“roentgens absorbed”) to replace the rep as the unit of absorbed dose. 
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The difference in magnitude between the rep (93 ergs per gram) and the rad 
(100 ergs per gram) is negligible, so that adoption of the rad to replace the rep 
does not necessitute a change in the numerical values of permissible doses stated 
in roentgens equivalent physical (rep) heretofore. 

15. The maximum permissible dose of external radiation should not exceed 
0.3 rep or rad per week, with the following exceptions: 0.6 rep (rad) on the 
skin, 1.5 rep (rad) for radiation of very low penetrating power, 1.5 rep (rad) 
on the hands, forearms, and feet. 


DESIGN AND HANDLING OF SEALED SOURCES 


16. The manufacturer of sealed beta sources should insure safety for the 
transportation company and the user before shipment of the source. Each con- 
tainer should be shown, by the scrub test and by a proportional counter, to be 
free from leakage of radioactive material. There should be no hazardous quan- 
tities of radiation from the source when it is enclosed in a shipping container. 

17. The source and container should be resistant to corrosion both by the con- 
tents and by any external exposure which can be reasonably predicted. The 
container should also be safe from any buildup of gas pressure internally and 
from any buildup of electric charge from beta ray bombardment. 

18. The source and container should be of rugged construction so that there 
will be little probability of breakage from thermal or mechanical shock or from 
vibration either in normal use or from such violence as might be foreseen in a 
wreck or fire during transportation. 

19. Design of the sealed source should be such as to minimize dispersion of 
the radioactive materials if the container is damaged. If at all practical, the 
source material should be other than gas, liquid, or loose powder. 

20. Such methods as welding, crimping, soldering, or peening should be used 
in construction of the container, so that disassembly of it will be virtually 
impossible. 

21. A complete instruction manual should accompany each source from the 
manufacturers. It should indicate the following: 

(a) Procedures during normal operation to insure health protection from 
radiation. 

(6) Procedures during shutdown storage to insure health protection from 
radiation. 

(c) Procedures for moving or installing equipment to insure health protection 
from radiation. 

(d) Procedures in case of accident and possible rupture of the source to in- 
sure health protection from radiation. 

(e) Deseription of the most severe environmental conditions permissible for 
the operation, including maximum and minimum temperatures and pressures, 
maximum humidity, limits of vibration, and limits of exposure to detrimental 
atmospheres. 

22. A durable label should be firmly attached to each source container, indi- 
cating the manufacturer’s name, the serial number of the source, and the chemi- 
eal symbol and atomic weight of the radioisotope contained within. This label 
should show prominently the warning “Caution—Radioactive Materials.” 

23. The label should state the minimum distance from the source at which 
personnel may carry on normal work functions for a definite period of time. 
Observance of such specification on the label would prevent dangerous radiation 
exposure when the source is unshielded. The maximum time permissible for 
exposure within a few inches of this source should also be indicated. These 
limits will be such as to prevent more than the maximum permissible dose in 
any 1 week. 

OPERATIONAL CONTROL 


24. The shielding requirements for beta radiation are minimal because of its 
short range of penetration through solids. Since thin solid materials will stop 
all beta rays emitted by fission products, the major shielding is for the secondary 
X-rays produced by the beta particle bombardment of unshielded material. 

25. To minimize the secondary X-rays, a double shield may be used, the inner 
or primary shield constructed of a material of low atomic weight such as plastic, 
and the outer jacket of a material of high atomic weight such as lead. Except 
for the orifice necessary for the useful beam, this shielding should be applied by 
the manufacturer of the sealed source. However, additional precautions may 


need to be taken in the industrial application to prevent direct exposure to the 
useful beam. 
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26. Caution signs bearing the conventional purple radiation insignia should 
be conspicuously posted above the operating.equipment. These signs should 
indicate the minimum allowable distance which should be maintained between 
an employee and a source area, and should list the names of personnel to be 
notified in case of a radiation emergency. 

27. It is desirable to have the hazardous area set off with appropriately marked 
barriers as visual and physical reminders to personnel that it is dangerous. 

28. All personnel connected with the installation and direct use of a beta ray 
sealed source should receive detailed instructions from qualified personnel as 
to safe and proper methods of handling the source in use, in storage, and during 
emergencies, such as fire, storm, flood, industrial accidents, or other irregular 
occurrences. Such personnel should also be familiar with proper methods of 
inspecting the source and of monitoring the source area. 

29. A physical inspection of the installation should be made at least weekly 
by qualitied personnel and, where physical changes are detected, a leak test 
should be.carried out. The area may be monitored by suitable radiation survey 
instruments, such as the Geiger-Muller or ionization chamber types, to deter- 
mine whether or not measurable or hazardous loss of the source has occurred. 
Another means of determining leakage is to wipe the surface of the source with 
appropriate kinds of filter paper and measure the wipers for radiation. 


DECONTAMINATION 


30. Decontamination is essentially a process of washing, cleaning, and safely 
disposing of radio-active dirt to render the contaminated area safe for habita- 
tion. The contaminants cannot be destroyed, but must be transferred to a 
place where they will do no harm while they are decaying. 

31. Several methods of decontamination have been used. Scrubbing and wash- 
ing down with a hose stream of uncontaminated water will carry away easily 
removable contamination. 

32. Tenaciously adherent contaminants (grease and industrial grime) can 
sometimes be removed by scrubbing and scouring with steam, soap, or synthetic 
detergents and with dry-cleaning solvents. 

33. Deeply absorbed or surface reacted contaminants can be removed by 
chemical reagents which dissolve or form complexes with the contaminant 
(citric, pyrophosphoric, and hydrochloric acids and their sodium salts) or by 
removal of the contaminated surface (stripping paints with paint remover, 
planing wood, sandpapering, burning with a blow torch, or sandblasting). 

34. If decontamination is impractical, there are several possible courses of 
action. 

(a) The area may be temporarily abandoned and isolated until the radiation 
intensity decreases by natural decay of the radioisotopes. 

(b) The contaminated surfaces may be sealed off with spray coatings of 
paints or plastics if the contaminants are alpha or beta ray emitters and there 
is relatively little secondary X-radiation. 

(c) Some contaminated articles may mr disposed of by deep burial or by 
sinking in deep water in the ocean. 

35. After decontamination, the wash water and rubble must be carefully 
disposed of either by deep burial in controlled areas so that it will not be dug 
up before it has decayed, or by isolation, or by sea disposal. 

36..It generally is advisable to carry out the decontamination of large areas 
in two steps. The first step is a preliminary hosing down with plain water or 
water with an admixture of detergents, which will remove a conside~able amount 
of the surface contamination and reduce the radiation level to make the second 
step safer. The second step is the more thorough, detailed cleanup, using 
a vigorous and complete scrubbing or chemical technique for removal of the 
surface, depending on the surface to be cleaned and on the contaminant. 

37. Since personnel who decontaminate an area must necessarily come close 
to radioactive materials, they should be provided with suitable monitoring 
devices, such as pocket ionization chambers or film badges and, when necessary, 
with disposable clothing and respiratory protection. 


SHIPMENT OF SOURCES 


38. Radioactive materials must be shipped in strict accordance with the 
latest pertinent regulations of the Interstate Commerce Commission, the Post 


Office Department, or the Civil Aeronautics Administration, whichever is 
applicable. 
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STORAGE AND DISPOSAL OF SOURCES 


39. When not in active use, a sealed source should be stored in such a way 
as to prevent tampering or handling by unauthorized persons and to prevent any 
exposure of personnel exceeding the maximum permissible dosage levels. The 
storage container must be of such construction as to prevent the escape of 
radioactive materials. The container must be prominently marked, and secured 
in such a manner that only authorized persons can have access to the source. 

40. Sources which require disposal because of leakage or damage or because 
they have served their useful life are best returned to the manufacturer. If 
they cannot be returned to the manufacturer, they may be disposed of in a 
manner approved by the Atomic Energy Commission or other appropriate 
governmental agencies. 

REFERENCES 


Handbook 42. “Safe Handling of Radioisotopes,” September 1949, National 
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Handbook 51, “Radiological Monitoring Methods and Instruments,” April 7, 
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“Radiation and Monitoring Fundamentals for the Fire Services,” the Interna- 
tional Association of Fire Chiefs, New York, N.Y. 

“Handling Radioactive Waste in the Atomic Energy Program,” the U.S. 
Atomic Energy Commission, Washington, D.C. 

“Industrial Uses of Radioactive Fission Products,’ a report to the US. 
Atomic Energy Commission by the Stanford Research Institute, Stanford, Calif. 

“Proposed Safety Code for the Preparation and Use of Beta Ray Sealed 
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INTRODUCTION TO RADIOISOTOPES 


[Data sheet D-329, published by Nations. Safety Council, 425 North Michigan Avenue, 
Chicago] 


1. The atomic energy industry in the United States has developed into a vast 
enterprise employing thousands of workers. The splendid health and safety 
record of the war years has been maintained to the present, but many who are 
concerned with the prevention of occupational accidents and disease are appre- 
hensive that the rigid controls adopted for the protection of personnel in the 
great centers of atomic research and production will be difficult to maintain 
as the use of radioactive substances becomes more widespread in industry, 
education, research, and medicine. 

2. There is a widespread belief that the present excellent safety record is the 
result of well disciplined, expertly directed programs which are possible only 
in the large centers of nuclear industry. 

3. Mindful of the currently expanding use of radioisotopes and possibilities 
of nuclear power utilization, the U.S. Atomic Energy Commission is asked 
repeatedly if the use of radioactive materials can be integrated safely into 
industry. 

4. Radioactive materials and radiation phenomena have been utilized in 
industry for many years. Unfortunately, in the early part of this century, the 
hazards involved in the use of these materials were not anticipated, and there 
were injuries and deaths associated with the first industrial utilizations of both 
X-rays and radium. 
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5. Thirty years ago, industrial employees, research workers, and physicians 
alike suffered grave injury because the effects of radiant energy were not under- 
stood and therefore no safeguards were provided. 

6. In contrast, several hundred grams of radium, a huge amount of radio- 
activity even in this atomic era, were used in luminous compounds during 
World War II, but this time with simple, effective precautions for the protection 
of the workers. 

7. Similarly, industrial X-ray and radiographic techniques have for many years 
been routinely used in hundreds of machine shops and foundries, again with 
simple, effective precautions. The record shows clearly that industry has learned 
to use, with safety, X-rays and radium in a routine manner. 

8. The more widespread use of radioactive materials which has resulted from 
the development of atomic energy effects the industrial health scene, not by 
posing significantly new problems, but rather by extending the scope of the old. 

9, Atomic pewer, except on an experimental basis, may be 5, 10, 15, or more 
years away, but radioisotopes are already here in abundant supply. These tools 
for scientific and industrial research are now available as pile produced isotopes 
in quantities that were undreamed of only a few years ago when they could be 
produced only in minute quantities and at tremendous cost by cyclotron 
bombardment. 

10. The Oak Ridge pile produced over 200 millicuries of carbon 14 in a few 
weeks, at an operating cost of about $10,000 (approximately $50 per millicurie). 
This isotope, if cyclotron produced, would cost perhaps $500,000 per millicurie. 

11. Over 100-pile-produced radioisotopes are now available from the Isotopes 
Branch of the AEC. By May 1950 they had been distributed in over 12,213 
shipments, to several hundred institutions in 42 States and 27 foreign countries. 

12. Radioisotopes are not distributed until the Isotopes Division of the AEC 
is satisfied that the applicant is able to use the isotope without hazard. The 
kind of work to be performed must be described in detail, and the applicant must 
have the basic facilities, equipment, and personnel to assure safe use of the 
isotope. This review of all applications by specialists in radiological safety is 
a fundamental and important safeguard. 

13. The transportation of radioactive materials requires strict supervision to 
avoid overexposure of people and photographic film when the materials are 
en route. As would be expected, this function is performed by the Interstate 
Commerce Commission, which has administratively classified radioactive sub- 
stances, including radium, as class D poisons, and has issued regulations speci- 
fying the size of shipments, the type of packaging, and the allowable radiation 
levels. 

14. Although over 100 isotopes are available from the AEC, phosphorus 32 
and iodine 131 account for over 8,207 of the 12,213 shipments made up to May 31, 
1950. Carbon 14 and sodium 24 accounted for 1,227 of the remaining shipments. 

15. It is fortunate that these particular isotopes, which have proved so valuable 
in industrial and biological research, have physical characteristics which simplify 
the protective procedures required for their use. 

16. Radium, which has been used in substantial quantities by industry, has a 
long life, and its daughter products emit highly penetrating gamma radiation. 
In addition, the hazard from radium is made more severe by the fact that when 
it is absorbed into the body a large fraction is deposited in the bones, from 
which it is excreted at a very slow rate. Thus, from the standpoint of half life, 
the type of emission and body metabolism, radium is a relatively hazardous 
material with which to work. 

17. In contrast, the four isotopes (P*, I’, C™, and Na™), which account for 78 
percent of the shipments made by the Isotopes Division, have less hazardous 
cheracteristics. 

18. Phosphorus 32 has a half life of 14.3 days and is a pure beta emitter. The 
radiant energy from this isotope is completely absorbed by a few millimeters of 
glass or lucite. 

19. Iodine 131 has a half life of 8 days and is a gamma emitter. If absorbed 
into the body, the isotope concentrates in the thyroid from which it is excreted 
with comparative rapidity. 

20. Sodium 24 has a half life of only 15 hours, is a beta-gamma emitter, and 
if absorbed into the body is rapidly excreted. 

21. Carbon 14 has a comparatively long half life of 5,100 years. It is a soft 
beta emitter which can be absorbed by moderate shielding. If absorbed into the 
body, it becomes diluted by the large amount of carbon in all the tissues of the 
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body. It is excreted from the body somewhat less rapidly than the other three 
isotopes. 

22. The many years of experience which industry has gained in the safe use 
of X-rays and radium have proved the basis for the safe use of the more widely 
available radioactive isotopes. The procedure adopted to safeguard the health 
of workers on the projects of the Manhattan Engineering District and the AEC 
have been, in fact, fundamentally based on experience with X-ray and radium. 
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[Data sheet D—446, published by National Safety Council, 425 North Michigan Avenue, 
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SOURCES OF INFORMATION ON NUCLEAR ENERGY 
INTRODUCTION 


1. The problems of nuclear energy are no longer confined to the laboratory, 
and many safety engineers are now being called upon to specify precautions and 
institute safety measures respecting radioactive substances. 

2. Accordingly, the Nuclear Energy Committee of the National Safety Council's 
Industrial Conference undertook the preparation of a bibliography to encourage 
more extensive and uniform use of the available information in this field, and 
to promote more effective control of atomic energy accidents by industrial safety 
engineering. 

3. Realizing that to understand the problem of radiation and fire hazards in 
this area it is necessary to have a fundamental understanding of atomic energy, 
the committee included some accepted and basic texts as introductory informa- 
tion on the problem. 

BOOKS 


“A ‘First Book’ on Fire Safety in the Atomic Age,” Horatio Bond, 72 pages, 
National Fire Protection Association, Boston Mass. (1952). 

“Industrial and Safety Problems of Nuclear Technology,” M. H. Shamos and 
S. G. Roth (editors), 368 pages, Harper & Bros., New York, N.Y. (1950). 

“Peaceful Uses of Atomic Energy— Proceedings of the International Conference 
in Geneva, August 1955, United Nations. Notre.—Available in United States from 
International Document Service, Columbia University Press, New York, N.Y. 
(1956). Published in 16 volumes, as per volume numbers and titles following: 
“The World’s Requirements for Energy; the Role of Nuclear Power.” 
“Physics ; Research Reactors.” 
“Power Reactors.” 
“Cross-Sections Important to Reactor Design.” 
“The Physics of Reactor Design.” 
. Gelogy of Uranium and Thorium.” 
. “Nuclear Chemistry and the Effects of Irradiation.” 
. “Production Technology of the Materials Used for Nuclear Energy. 
. Reactor Technology and Chemical Processing.” 

10. “Radioactive Isotopes and Nuclear Radiations in Medicine.” 

11. “Biological Effects of Radiation.” 

12. “Radiation Isotopes and Ionizing Radiations in Agriculture, Physiology, 
and Biochemistry.” 

13. “Legal, Administrative, Health, and Safety Aspects of Large-Scale Use 
of Nuclear Energy.” 

14. “General Aspects of the Use of Radioactive Isotopes : Dosimetry.” 

15. “Application of Radioactive Isotopes in Fission Products in Research and 
Industry.” 

16. “Record of the Conference.” 

“Radioisotopes in Industry,” G. H. Guest, 185 pages, Pittman Publishing Co., 
New York, N.Y. (1951). 

“Source Book on Atomic Energy.,” Samuel Glasstone, 546 pages, Van Nostrand 
Co., Inc., New York, N.Y. (1950). 
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“Toxicology of Uranium,” A. Tannenbaum (editor), 333 pages, McGraw-Hill, 
New York, N.Y. (1951). 


PAMPHLETS, BULLETINS, ARTICLES 


“The Atomic Energy Primer for Management,” R. Maxil Bollinger, National 
Industrial Conference Board, New York, N.Y. (1955). 

“Concepts of Radiological Health,” Public Health Service Publication No. 336, 
U.S. Department of Health, Education, and Welfare: Superintendent of Docu- 
ments, Washington, D.C. (1954). 

“A Glossary of Terms in Nuclear Science and Technology,” American Society 
of Mechanical Engineers, New York, N.Y. (1955) (8 West 40th Street). 

Handbooks of the National Bureau of Standards, U.S. Superintendent of Docu- 
ments, Washington, D.C. Published separately as per numbers and titles 
following: 

42. “Safe Handling of Radioactive Isotopes” (1949). 

47. “Recommendations of the International Commission on Radiological Pro- 
tection and of the International Commission on Radiological Units” (1950). 

48. “Control and Removal of Radioactive Contamination in Laboratories” 
(1951). 

49. “Recommendations for Waste Disposal of Phosphorous 32 and Iodine 131 
for Medical Users” (1951). 

50. “X-Ray Protection Design” (1952). 

51. “Radiological Monitoring Methods and Instruments” (1952). 

52. “Maximum Permissible Amount of Radioisotopes in the Human Body and 
Maximum Permissible Concentrations in Air and Water” (1953). 

53. “Recommendations for the Disposal of Carbon 14 Wastes” (1953). 

ih. “Protection Against Radiations From Radium, Cobalt 60, and Cesium 137” 
(1954). 

55. “Protection Against Betatron-Synchrotron Radiations Up to 100 Million 
Electron Volts” (1954). 

56. “Safe Handling of Cadavers Containing Radioactive Isotopes” (1953). 

57. “Photographic Dosimetry of X- and Gamma Rays” (1954). 

58. “Radioactive Waste Disposal in the Ocean” (1954). 

59. “Permissible Dose From External Sources of Ionizing Radiation” (1954). 

60. “X-Ray Protection” (1955). 

61. “Regulation of Radiation Exposure by Legislative Means” (1955). 

“Health Insurance Seminar,” Brookhaven (N.Y.) National Laboratories of 
U.S. Atomic Energy Commission, Superintendent of Documents, Washington, 
D.C. (1950). 

“Hydrogen,” Technical Bulletin No. 5, Safety and Fire Protection Branch of 
U.S. Atomic Energy Commission, Superintendent of Documents, Washington, 
D.C. (1956). 

“Impact of the Atomic Energy Industry on Community Health,” reprinted 
from Archives of Industrial Health, American Medical Association, Chicago, 
Ill. (1956). 

“Industrial Waste Disposal: Radioactive Materials,” Processes Bulletin C-—27, 
Chemical Hazards Information Series, Association of Casualty & Surety Co.’s, 
New York, N.Y. (1951). 

“Measurements of Radioactivity,” Circular No. 476, National Bureau of Stand- 
ards of U.S. Department of Commerce, Superintendent of Documents, Washing- 
ton, D.C. (1949). 

“Nuclear Energy Study Course” (18 articles), Power magazine, McGraw-Hill, 
New York, N.Y. 

“Pyrophoricity—A Technical Mystery Under Attack,” R. B. Smith, Safety and 
Fire Protection Branch of U.S. Atomic Energy Commission, ‘“Nucleonics,” Mc- 
Graw-Hill, New York, N.Y. (December 1956). 

“Radiation Hazards in Firefighting,” Technical Bulletin No. 4, Safety and 
Fire Protection Branch of U.S. Atomic Energy Commission, Superintendent of 
Documents, Washington, D.C. 

“Radiation Safety Primer, Instructor’s Handbook” (2d ed.), Safety and Fire 
Protection Branch of U.S. Atomic Energy Commission, Superintendent of Docu- 
ments, Washington, D.C. (1956). 

“Radiation Safety Primer” (2d ed.), Safety and Fire Protection Branch of 
U.S. Atomie Energy Commission, Superintendent of Documents, Washington, 
D.C. (1955). 
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“Radioisotopes,” Royal-Liverpool Insurance Group (engineering department) 

New York, N.Y. (special issue, May 1956). , 
“Recommended Safety Practice for Laboratories Handling Radioactive Mate- 

rials,” No. 801, National Fire Protection Association, Boston, Mass. (1955). 

Special hazards bulletins, Association of Casuelty and Surety Companies, 
New York, N.Y. Published separately as per numbers and titles following: 

Z-6, “The Safe Use of Radioactive Sources as Eliminators of Static Blec- 
tricity” (1948). 

Z-9, “An Introduction to Radioactivity” (1948). 

Z-10, “A Guide for Surveying the Use of Radioisotopes.” 

7-11, “The Measurement of Radioactivity” (1948). 

Z-14, “Industrial Use of X-Ray and Radium.” 

Z-18, “Luminescent Compounds” (1949). 

Z-19, ‘Medical Use of X-Ray and Radium (1949). 

Z-27, “The Safe Use of Radioactive Sources as Eliminators of Statice Blec- 
tricity,” a supplement to Z-6 (1950). 

Z-29, “Nuclear Energy Accelerators (1950). 

Z-36, “Measuring Devices Using Radioactive Materials” (1951). 

Z-A4&, “The Safe Use of Radioactive Sources as Eliminators of Statice Elec- 
tricity—Air Gun Type,” a supplement to Z-6 and Z—-27 (1951). 

Z—84, “Care of Radium Capsules” (1954). 

Z—86, “Uranium Ores” (1955). 

Z--91, “Nuclear Reactors” (1956). 

“A Summary of Accidents and incidents Involving Radiation in Atomic Energy 
Activities, June 1945 through December 1955” (TID-5360), D. F. Hayes, Chief, 
Safety and Fire Protection Branch of the U.S. Atomic Energy Commission, 
Office of Technical Services, Department of Commerce, Washington, D.C. 

“Zirconium Fire and Explosion Hazard Evaluation” (TID—5365), Safety and 
Fire Protection Branch of U.S. Atomic Energy Commission, Office of Technical 
Services, Department of Commerce, Washington, D.C. (1956). 
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AMERICAN PusBLic HEALTH ASSOCIATION RESOLUTION No. 11—RESPONSIBILITY 
FOR PROTECTION AGAINST RADIOACTIVE SUBSTANCES (ADOPTED Oct. 30, 1958) 


Whereas the health hazards of radiation rise from multiple sources and are 
cumulative and these hazards occur both in the general environment and in cases 
of special exposure ; and 

Whereas the complexities of the problems created by radiation are the con- 
cern of several agencies at each level of government, and allocations of various 
responsibilities in the handling of these problems are not yet clearly defined ; 
and 

Whereas one phase of the heaith protection problem is created by the licensure 
by the U.S. Atomic Energy Commission of persons and of public and private 
agencies to possess and use radioactive materials for peacetime purposes and 
by the choice of sites for reactors; and this Commission has publicly stated that 
health protection of the public should be the responsibility of a constituted 
health authority : Therefore be it 

Resolved, That the American Public Health Association urge the State health 
departments to formulate and secure necessary approval of plans for exercising 
their responsibilities for health in this field, including continuous surveillance 
of the level of hazard; and be it further 

Resolved, That the American Public Health Association encourage the 
strengthening at both the Federal and State levels of government of clearcut 
working relationships between health agencies and the U.S. Atomic Energy 
Commission which will encompass all aspects of public health concern with 
activities of agencies, firms, or persons using radioactive materials; and be it 
further 

Resolved, That the American Public Health Association urge the provision of 
funds from a variety of sources for research in the health effects of radiation, 
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and for training of professional and technical health personnel in the field of 
radiation and nuclear energy. 


AMERICAN DENTAL ASSOCIATION, 
Chicago, Ill., March 18, 1959. 
Hon. MELVIN PRICE, 
Chairman, Subcommittee on Research and Development, 
House of Representatives, Washington, D.C. 


DEAR REPRESENTATIVE PRICE: This is in reply to your letter of February 25, 
1959, concerning the hearings of the Research and Development Subcommittee of 
the Joint Committee on Atomic Energy on employees’ radiation hazards and 
workmen’s compensation as they relate to the field of atomic energy. The Amer- 
ican Dental Association appreicates your invitation to submit a statement for 
the record of the hearings. 

There is an acknowledged need for additional information and coordination of 
activity in the important area you have selected as the subject for your hearings. 
While this association has not conducted studies of the precise problems relating 
to the application of workmen's compensation laws to injuries resulting from 
radiation, the dental profession has a deep interest in and has devoted 
considerable attention to radiation in dentistry. 

As you know, a high percentage of the association’s 90,000 members owns and 
operates one or more dental X-ray units and consequently, numerous studies have 
been made and various articles have been published on denial X-ray radiation. 
It is believed that your committee may be interested particularly in the informa- 
tion dealing with the development and use of modern equipment and techniques 
designed for the protection of operating personnel. 

The association has recommended that the occupational exposure of dental 
personnel to X-ray radiation should be limited to no more than 100 mr per week so 
as not to exceed a total exposure of 5 r per year. Film badges, pocket ionization 
chambers, or pocket dosimeters are used to measure the exposure of the persons 
involved in the operation of the X-ray units. 

Patient exposure to radiation is, of course, insignificant with the use of prop- 
erly filtered X-ray beams centered with lead diaphragms and the use of super- 
speed film, increased voltage, and longer developing time. Operating personnel 
also are protected by the use of modern equipment, techniques, and protection 
devices. 

Recent developments in research indicate that even further reductions in radia- 
tion exposure from dental and medical diagnostic examinations are possible and 
will be practicable in the near future. The association’s council on dental re- 
search is participating directly in all developments in this field. The council’s 
consultant, Dr. R. J. Nelson, is the association’s representative on the National 
Committee on Radiation Protection and on Subcommittee 3—“X-Rays up to Two 
Million Volts.” 

There is attached hereto a list of the enclosed articles that are submitted for 
the subcommittee’s information. Your attention is directed particularly to the 
article, “X-Ray Protection in the Dental Office” which is reprinted from the 
April 1958 issue of the Journal of the American Dental Association. 

It should be reemphasized that the subject of the committee’s inquiry is of 
immediate and direct interest to dentistry. Virtually all members of the dental 
profession and their employees are in contact each day with radiation-emitting 
machines. Accordingly, because of both personal and occupational considera- 
tions there is within the profession a deep concern for the problems that are 
being studied. 

Cordially yours, 


HarRoLD HILLENBRAND, D.D.S., Secretary. 


1. Menczer, L. F. Operation: dental X-ray filtration. J.A.D.A. 58: 72-76 
March 1959. 


2. Nelsen, R. J. Comments on the revision of NCRP handbooks. J.A.D.A. 
58: 118-119 January 1959. 

3. Richards, A. G. Secondary radiation and the dentist. J.A.D.A. 57: 31-38 
July 1958. 

4. Richards, A. G.; Nelsen, R. J.; Fitzgerald, G. M.: Wald, S. S.: and 
Spangenberger, H. D., Jr. X-ray protection in the dental office. J.A.D.A. 
56 : 514-521 April 1958. 
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5. Council report: Dental societies and radiation hygiene. J.A.D.A. 56: 
DROW DSI April 195. 

6. Richards, A. G. Roentgen-ray doses in dental roentgenography. J.A.D.A. 
6 : 351-368 March 195s. 

7. Editorial: Safety of dental roentgenography assured by modern technics 
and equipment. J.A.D.A. 56: 113-114 January 1958. 

8 Yale, S. H., and Goodman, L. S. Reduction of radiation output of the 
standard dental X-ray machine utilizing copper for external filtration. 
J.A.D.A. 54: 354-357 March 1957. 

9 A Practical Manual on the Medical and Dental Use of X-Rays With Con- 
trol of Radiation Hazards. Sponsored by the American College of Radiology 
and the American Dental Association, i958. 

10. Yale, S. H., and Hauplfuehrer. Survey and analysis of roentgen exposure 
of dentists: preliminary report. J.A.D.A. 59: 49-54 April 1959. 

11. Kirsh, I. E., and Dute, H. L. Radiation protection for dental patients. 
J.A.D.A. 59 : 55-60 April 1959. 





Operation: dental x-ray filtration 


Leonard F. Menczer, D.D.S., M.P.H., Hartford, Conn. 


To reduce radiation dosage in the normal 
use of dental x-ray machines, the Hart- 
ford (Conn.) Health Department of- 
fered to every dentist of the Greater Hart- 
ford area the necessary aluminum disks 
and lead washers, free of charge. Of 285 
dentists sent forms, 164 responded. 
Instructions are presented on how to 
insert the disks and washers in the Ritter, 
General Electric. XRM, Oralix and 


Weber dental x-ray machines. 


Recently, a number of excellent articles!* 
have appeared in the dental literature 
discussing the hazards of excessive radia- 
tion as well as methods of decreasing 
rafliation dosage in the normal use of 
the dental x-ray machine. Every dentist 
should become familiar with this mate- 
rial so that when he is asked questions 
about the effects of radiation exposure 
from dental x-ray, he is thoroughly con- 
versant with the subject. 
* To reduce radiation exposure wherever 
and whenever possible, the Hartford 
Health Department undertook what it 
termed, “Operation: Dental X-ray Fil- 
tration,” a project in which every dentist 
of the Greater Hartford area was offered 
the necessary aluminum disk and lead 
washer, free of charge, for his x-ray unit. 
The purpose of this article is to out- 
line the procedure followed by this health 
department in making these items avail- 
able, as well as to explain what is needed 


for the various types of dental x-ray 
machines. Such information may be help- 
ful to other health agencies which may 
decide to provide a similar service. It 
will also be helpful to the individual den- 
tist in ordering specific parts for his x-ray 
machine. 

Until recently, there was no particular 
recommendation for the amount of fil- 
tration that dental x-ray units should 
have. All machines have some built-in 
filtration, such as oil immersion, air fil- 
tration (target to film distance) and so 
forth. For all practical purposes, this 
“inherent” filtration is equivalent to 
about 0.5 mm. of aluminum. 

On December 1, 1955, the National 
Bureau of Standards* issued Handbook 
60, which specified that “the total filter 
permanently in the useful (x-ray) beam 
shall be equal to at least 1.5 mm. of 
aluminum.” However, the sanitary codes 
of many state health departments re- 
quire filtration equivalent to at least 2 
mm. of aluminum. 

Aluminum filtration screens out be- 
tween 40 and 60 per cent of the short, 


Public health dentist, City of Hartford Health Depart 
ment. 

1. Caster, W. O. Dental aspects of radiation. North 
West Den. 36:209 July 1957. 

2. Practical application of newer radiation know! 
edge to everyday practice. J. Dist. Columbia D. Soc. 
2:3 May 1|957. 

3. Sweet, A. P. S. How to decrease x-radiation 
dosage. D. Radiog. & Photog. 30:52 No. 3, 1757. 

4. National Bureau of Standards. Handbook 60. X-ray 


radiation. Washington Government Printing 
Office, 1955. 
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soft rays that are least effective in roent- 
genography and most harmful (in ex- 
cessive doses) to the soft tissues of the 
body. Two axioms for a clearer under- 
standing of the desirability of such filtra- 
tion are: (1) Radiation interacts with 
matter and the interaction process is 
called radiation absorption; (2) if the 
tissue is exposed to roentgen-ray radia- 
tion, the damage is proportional to the 
quantity of radiation. 

Since effects of radiation exposure tend 
to be cumulative, it is desirable to reduce 
exposure as much as possible; this may 
be accomplished in three ways: (1) 
Through the use of aluminum filtration: 

2) by reducing the area of radiation 
exposure, through the use of a lead 
washer or lead diaphragm; (3) by reduc- 
ing the exposure time, through the use 
of fast or ultrafast film. 

All dental x-ray units limit the escape 
of roentgen rays through a single open- 
ing, and the diameter of exposure may 
be limited by a lead washer or lead cone. 
Since the rays diverge, the longer the 
target to film distance, the larger the 
area of exposure. Therefore, the smaller 
the opening in the lead washer, the more 
limited the area of soft tissue exposure. 

In early September, 1957, the Bureau 
of Dental Health of the Hartford Health 
Department addressed a letter to all den- 
tists in the area, which read in part: 


Dear Doctor: 


The subject of radiation hazards is currently 
being discussed in many circles, and though 
the dental x-ray unit is completely safe in its 
normal use, it is still desirable to eliminate as 
much stray radiation as possible. It ‘s recom- 
mended that all x-ray units have the equiva- 
lent of 2 mm. of aluminum filtration in order 
to eliminate the stray, soft rays emanating 
from the tube target. 

The Hartford Health Departrnent would 
like to provide such a screen for your x-ray 
unit, if you do not already have one; however, 
it would be necessary: for us to know the type 
and model of machine you are presently using, 
since the diameter and thickness of the fiiter 
varies with the machine. It is recommended, 
therefore, that you complete the blank at- 
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tached hereto and return it in the enclosed 
self-addressed envelope. 

In the interest of greater safety to yourself, 
as well as your patients, this aluminum filter 
is recommended. 


A form was attached with spa:e for 
the doctor’s name, address and make and 
model number of his x-ray unit or units. 
A total of 285 letters was mailed, and 
replies were received from 164 dentists 
within three weeks, which demonstrates 
the tremendous interest of the dental pro- 
fession in radiation safety. The number 
of x-ray units per dentist varied from 
one to three; therefore, the- 164 replies 
represented 176 x-ray units. 

One problem resulted from the replies. 
Not only were the standard x-ray ma- 
chines mentioned, but also such names 
as Whaite-Bartlett, Sanitas, Grenz-Ray, 
Mattern, Fischer, and William Meyers. 
Only 14 of these unusual x-ray units 
were reported, and attempts were not 
made to obtain filters for them. 

The total cost of this undertaking (not 
including postage and clerical work) came 
to $106, or approximately $0.60 per 
x-ray unit. Almost every company made 
the disks and washers available to us at 
the wholesale price, and the finest co- 
operation was obtained from each of 
them. The range in cost per unit was 
from $0.20 to $3.19. The 176 x-ray ma- 
chines were made up of the following: 
Ritter, 89; Weber, 45; XRM, 13; Gen- 
eral Electric, 10; Oralix. 5; miscelle- 
neous, 14. 

At the tine of mailing of the neces- 
sary items to the dentists, instructions on 
how to insert the disks or washer, or 
both, were included. These instructions 
are repeated here for the various units: 


RITTER DENTAL X-RAY MACHINES® 


Models B and D have an inherent fil- 
tration equivalent to from 0.25 to 0.5 


5. Ritter Company, Incorporated, 400 West Ave. 
Rochester 3, N. Y. Personal communication, Sept. 24, 
1957. 


~~ 
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mm. of aluminum. These models are the 
most common Ritter models presently in 
use. (The model A machine has an ex- 
posed high-tension wire.) 


Aluminum Disk * Thickness: 1.0 mm. 
Diameter: 21% inches. Ordered as: part 
no. P-13547. Retail price: $0.25. 


Instructions for Inserting Aluminum 
Disk into Models B and D * 1. Unscrew 
pointer cone from unit. 2. Insert alu- 
minum disk into pointer cone. 3. Replace 
pointer cone. 

This disk, when added to the inherent 
filtration, gives a total of 1.25 to 1.5 mm. 
of aluminum, or its equivalent. It may 
be desirable to use two disks. 

These models have a lead cone lead- 
ing out from the tube target, which limits 
the spread of the rays. The beam diam- 
eter at the 8 inch target to film distance 
is 4¥% inches. Recently, the company has 
provided a lead diaphragm which gives 
an effective beam diameter of three 
inches. 

The model E unit needs no discussion, 
as it comes equipped with 2 mm. of 
aluminum filtration, (inherent plus addi- 
tion) along with a lead washer which 
limits the effective beam diameter to 3 
inches. 


GENERAL ELECTRIC 
X-RAY MACHINES® 


Model E-CDX + The model E-CDX 
unit is the older of the General Electric 
machines in use. It has an inherent fil- 
tration of 1.4 mm. of aluminum, and a 
lead wa8her or diaphragm with a hole 
1% inches in size. The company does 
not make a washer with a smaller open- 
ing for this unit, though some thought 
has been given to it. The aluminum disk 
is not made specifically for this model, 
but for their newer models. The diameter 
of the cone where a filter could be in- 
serted is 334 inches; however, the filter 
made for the newer models is 14%, 
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inches in diameter. The company rec- 
ommends that this smaller aluminum disk 
be taped to the lead washer in the cone. 


Aluminum Disk * Thickness: 0.5 mm. 
Diameter: 14%, inches. Ordered as: 
part no. 1005341 PI. Retail price: $0.30. 


Instructions for Inserting Aluminum 
Filter + 1. Unscrew pointer cone. 2. At 
base of cone, there is a lead washer with 
a hole approximately 114 inches in diam- 
eter. Place aluminum disk over hole and 
tape disk to the lead washer with cello- 
phane tape. 3. Screw pointer cone back 
on x-ray unit. 

Since the inherent filtration of this unit 
is 1.4 mm. of aluminum and the added 
disk is 0.5 mm., a total of 1.9 mm. of 
aluminum (inherent and added) is 
achieved. 


Victor CDX + This is an early model 
made by General Electric. Its inherent 
filtration varies from 0.6 to 0.9 mm. alu- 
minum equivalent. The regular General 
Electric filter can be used on this ma- 
chine. 


Models 70 and 90 + Produced in 1956, 
models 70 and 90 have an inherent fil- 
tration of 1.5 mm. of aluminum and a 
built-in lead washer or diaphragm with 
a % inch hole. In addition, model 90 
is shipped with two additional 0.5 mm. 
aluminum filters, along with a clip ring 
to hold them in. These additional disks 
build the filtration up to 2.0 or 2.5 mm. 
of aluminum. 


XRM DENTAL X-RAY MACHINES’ 


The XRM unit is produced by the X-Ray 
Manufacturing Corporation of America. 
All their dental x-ray models are iden- 


6. General Electric Company, X-ray Department, 4855 
Electric Ave., Milwaukee |, Wisc. Personal communica- 
tion, Sept. 24, 1957. 

7. X-Ray Manufacturing Corporation of America, 1790 
Plaza Ave., New Hyde Park, N. Y. Persona! communice- 
tion, Aug. 29, Sept. 19, 25, 1957. 
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tical insofar as the tube head orifice is 
concerned; therefore, the aluminum disk 
or washer, or both, will fit any unit. The 
models sold prior to 1955 had an inherent 
filtration of 0.75 of aluminum. 


Aluminum Disk * Thickness: 1.25 mm. 
Diameter: 25¢ inches: Ordered as: alu- 
minum filter (no specific part number). 
Retail price: $1. 

Since the inherent filtration of these 
machines is equivalent to 0.75 mm. of 
aluminum, the addition of the one disk 

1.25 mm. of aluminum) makes up the 
desired filtration of 2 mm. 


Lead Washer or Diaphragm * Diam- 
eter: 25 inches. Size of hole: 3% inch. 
Ordered as: lead diaphragm (no specific 
part number). Retail price: $1. 

No snap ring is necessary to hold these 
parts in place. 


Instructions for Inserting Aluminum 
Filter and Lead Washer + 1. Unscrew 
pointer cone. 2. Insert aluminum disk into 
head of unit. 3. Insert lead washer. 4. 
Replace pointer cone. 

The company states that units pur- 
chased within the last ten years have had 
the lead washer placed into the machines. 
However, it was found that of the 13 
XRM un’’s in this community, only 
three had .ne washer. All new machines 
shipped from the factory since 1956 are 
provided with 2.0 mm. of aluminum, (or 
equivalent as well as the lead washer. 


PHILIPS ORALIX X-RAY MACHINE® 


This Philips machine is quite different 
from the machines previously mentioned 
in that it operates at a fixed potential of 
45 kv. with a tube current of 5 milli- 
amperes. It has an inherent filtration 
equivalent to 1.0 mm. of aluminum. The 
Oralix has a “diaphragm” inserted in a 
slot at the side of the “director cone” 
which allows selection of x-ray beam 
diameter. This is a rectangular piece of 
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nickel steel approximately 21% inches by 
34 inch with two holes in it. In order 
to build up the filtration, the company 
has available an identical diaphragm 
with these holes plugged with 1.0 mm. 
of aluminum. 


Aluminum Disk + Thickness: 1.0 mm. 
Ordered as: filter diaphragm. Retail 
price: $4.90. 


Instructions for Inserting Aluminum 
Filter + 1. Remove diaphragm from cone. 
2. Insert filter diaphragm. 


WEBER DENTAL X-RAY MACHINES® 


Models 5,6,7,and 7-A * The most com- 
mon models are models 5 and 6, which 
have an inherent filtration of 1.0 mm. of 
aluminum. All Weber machines have 
similar tube head orifices, so the same 


filter and lead washer are applicable to 
all models. 


Aluminum Disk * THfickness:.0.5 mm. 
Diameter: 134 inches. Ordered as: part 
no. XR8077. Retail price: $0.20. 


Lead Washer or Diaphragm + Diam- 
eter: 13% inches. Size of hole: 3% inch. 
Ordered as: part no. XR8137. Retail 
price: $0.65. 

A snap ring is necessary to hold the 
disk and washer in place and is ordered 
as part no. XR8078 and retails for $0.50. 


Instructions for Inserting Aluminum 
Disk and Lead Washer * 1. Unscrew 
pointer cone. 2. Insert two aluminum 
disks into tube head aperture. 3. Insert 
lead washer. 4. Insert clip ring. 5. Re- 
place pointer cone. 

Since the inherent filtration of models 
5 and 6 is 1.0 mm., it is necessary to 


8. North American Philips Company, 525 W. 52nd St., 
New York. Personal communication, Sept. 18, 1957. 

9. The Weber Dental Manufacturing Company, 2206 
13th St., N.E.. Canton 5, Ohio. Personal communica- 
tion, Aug. 28, 1957. 
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add two disks (0.5 mm. each) to make 
up the minimum recommendations of 
2.0 mm. of filtration. The lead washer 
limits the effective beam diameter, at an 
8 inch target to film distance, to 31% 
inches; without the washer, an area of 
5'4% inches is covered. 


Models 6-R, 11-R and 12 + These are 
supplied with an inherent filtration of 
1.5 mm. of aluminum. In addition, each 
machine comes with two 0.5 mm. alu- 
minum disks to build the filtration to 
2.0 mm. or to 2.5 mm. of aluminum 


GENERAL INSTRUCTIONS 


A few additional paragraphs were in- 
cluded in each letter in order to insure 
good roentgenography: 


Your x-ray unit has an inherent filtration 
of (so many) mm. of aluminum. The enclosed 
disk is (so many) mm. thick. Together, this 
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the soft, short rays that are least effective in 
roentgenography and most harmful to the soft 
tissues of the body. 

The purpose of the lead washer is to reduce 
the area of exposure of the patient’s face, so 
that where previously an area of 5% inches 
was exposed, now only 3¥2 inches will be ex- 
posed. 

The insertion of the aluminum disk and lead 
washer into your x-ray machine will require 
certain action on your part: 1. Since a smaller 
area of the patient’s face is radiated, it will 
be necessary for you to position the pointer 
cone more accurately. 2. Since the aluminum 
disk cuts the quality of the x-ray picture at 
lower kilovoltage, it will be necessary to in- 
crease slightly the kilovoltage and exposure 
time. In all probability, your machine is set 
for 65 kv. and 10 milliamperes. There is a 
dial on your x-ray unit to increase the kilo- 
voltage. It is desirable to use the highest kilo- 
volt setting commensurate with your unit (for 
example, 70 kv., 10 milliamperes). In addi- 
tion, by increasing exposure time perhaps by 
4 second, you will get the same quality pic- 
ture that you are presently obtaining. 

For greater safety to your patients, as well 
as yourself, it is recommended that the fastest 


gives you 2 mm. of aluminum filtration. The 
purpose of the aluminum disk is to filter out 


possible film be used. 
56 Coventry Street 


Changing Factors in Disease * Our bodies are complicated built-in chemical laboratories, 
evolved ages ago under primitive conditions. Already we are discovering disquieting facts. 
Longer life span is being purchased at the cost of increasing numbers of the aged whose survival 
creates new problems. . . . Not merely is mastery of existing diseases incomplete; germs and 
viruses are learning to thrive on drugs which, a year or two ago, were fatal to them. The 
history of past epidemics is a tragic story. . . . It may be thought that, as we now understand 
carriage of disease by lice, fleas, flies, rats, mosquitoes and contaminated water, the history of 
past epidemics has but slight significance. Such thinking, however, is of the ivory castle brand. 
Life is never static. We are losing resistance to certain germs, and germs are evolving in their 
race for survival. Owing to their extraordinary rate of reproduction, the possibilities of new 
varieties of microorganisms by mutation are very real. The delicate balance between immunity 
and disease may be tipped against us. The rapidity of international travel fosters air-borne and 
contact dissemination of disease on a world scale and is creating a situation which may be 
difficult to control. We would indeed be well advised to continue to read and disseminate the 
history of epidemics as a spur to continued vigilance in the field of public health.—/. Bostock. 
Medicine's Need for History, The Medical Journal of Australia, October 25, 1958. 











Comments on the revision of NCRP Handbooks 


Robeit J. Nelsen, D.D.S., Rockville, Md. 


The National Committee on Radiation 
Protection (originally known as the Ad- 
visory Committee on X-ray and Radium 
Protection) was formed in 1929 upon the 
recommendation of the International 
Commission on Radiological Protection. 
The Committee is sponsored by the Na- 
tional Bureau of Standards and governed 
by representatives of participating organi- 
zations. Eleven subcommittees have been 
established, each charged with the 
responsibility of preparing protection 
recommendations in its particular field. 
The reports of the subcommittees are ap- 
proved by the Main Committee before 
publication. 

The radiation protection recommenda- 
tions of the NCRP are published in the 
form of Handbooks. Of particular inter- 
est to dentists are Handbook 59, Per- 
missible Dose from External Sources of 
Ionizing Radiations; and Handbook 60, 
X-Ray Protection. Both handbooks are 
now being revised by their respective sub- 
committees of the NCRP. 

The following statements of particular 
interest to dentists are excerpted from a 
recent Addendum to Handbook 59. 

On January 8, 1957, the National Commit- 
tee on Radiation Protection and Measurements 
issued a Preliminary Statement setting forth 
its revised philosophy on Maximum Permis- 
sible Radiation Exposures to Man.’ Since that 
time several of the NCRP subcommittees have 
been actively studying the necessary revisions 
of their respective handbooks. These studies 
have shown the need for (1) clarification of 


the earlier statement and (2) modification or 
extension of some of the concepts in that state- 
ment. Furthermore, the International Com- 
mission on Radiological Protection has made 
minor changes in their recommendations. Ac- 
cordingly the NCRP has prepared a sct of 
guides that will assure uniformity in the 
basic philosophy to be embodied in the various 
handbooks. 

Since the statement of an average per capita 
dose for the whole population does not directly 
influence the substance of the NCRP Hand- 
books, no further statements regarding such 
a number will be made at this time. In any 
discussion of the MPD® it is impractical to 
take into consideration the dose from natural 
background and medical or dental procedures. 

The changes in the accumulated MPD are 
not the result of positive evidence of damage 
due to use of the earlier permissible dose levels, 
but rather are based on the desire to bring 
the MPD into accord with the trends of 
scientific opinion; it is recognized that there 
are still many uncertainties in the available 
data and information. Consideration has also 
been given to the probability of a large future 
increase in radiation uses. In spite of the 
trends, it is believed that the risk involved in 
delaying the activation of these recommenda- 
tions is very small if not negligible. Conditions 
in existing installations should be modified to 
meet the new recommendations as soon as 
practicable, and the new MPD limits should 
be used in the design and planning of future 


Official representative of the American Dental Asso 


ciation to the National Committee on Radiation Pro 
tection. 

|. NBS Tech. News Bul. 41:17 Feb. 1957 

2. The quarterly limitation of 3 rems in 13 weeks is 
basically the same as in H59 except that it is no longer 


related to the old weekly dose limit. The yearly limita 
tion is 12 rems instead of the IS rems as given in the 
NCRP preliminary recommendations of January 8, |957 
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apparatus and installations. Because of the 
impact of these changes and the time re- 
quired to modify existing equipment and in- 
stallations, it is recommended on the basis of 
present knowledge that a conversion period 
of not more than 5 years from January 1957 
(see footnote 1) be adopted within which 
time all necessary modifications should be 
completed 


GUIDES FOR PREPARATION 
OF NCRP RECOMMENDATIONS 


The risk to the individual is not precisely 
determinable but, however small, it is believed 
not to be zero. Even if the injury should prove 
to be proportional to the amount of radiation 
the individual receives, to the best of our 
present knowledge, the new permissible levels 
are thought not to constitute an unacceptable 
risk. Since the new rules are designed to limit 
the potential hazards to the individual and to 
the reproductive cells, it is therefore, necessary 
to control the radiation dose to the population 
as a whole, as well as to the individual. For 
this reason, maximum permissible doses are 
set for the small percentage of the whole 
population who may be occupationally ex- 
posed, in order that they not be involved in 
risks greater than are normally accepted in 
industry. Also radiation workers represent a 
somewhat selected group in that individuals 
presumably of the greatest susceptibility (i.e., 
infants and children) are not included. How- 
ever, for the persons located immediately 
outside of controlled areas but who may be 
exposed to radiation originating in controlled 
areas, the permissible level is adjusted down- 
ward from that in the controlled area because 
the number of such persons may not be 
negligible. With this downward adjustment, 
the risk to the individual is negligible so that 
small transient deviations from the prescribed 
levels are unimportant. 

Controls of radiation exposure should be 
adequate to provide reasonable assurance that 
recommended levels of maximum permissible 
dose shall not be exceeded. In addition, the 
NCRP reemphasizes its long-standing phi- 
losophy that radiation exposurcs from what- 
ever sources should be as low as practical. 


BASIC RULES 


1. Accumulated Dose (Radiation Workers). 
A. External exposure to critical organs. 
Whole body, head and trunk, active blood- 
forming organs, or gonads: The maximum 
permissible dose (MPD), to the most critical 
organs, accumulated at any age, shall not 
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exceed 5 rems multiplied by the number of 
years beyond age 18, and the dose in any 13 
consecutive weeks shall not exceed 3 rems.* 

Thus the accumulated MPD=(N-18) x 5 
rems, where N is the age in years and is 
greater than 18. 


COMMENT: This applies to radiation of 
sufficient penetrating power to affect a signifi- 
cant fraction of the critical tissue. (This will 
be enlarged upon in the revision of H59. 

B. External exposure to other organs. 

Skin of whole body: MPD=10 (N-18) 
rems, and the dose in any 13 consecutive weeks 
shall not exceed 6 rems. 


COMMENT: This rule applies to radiation 
of low penetrating power. See figure 2, H59. 

Lens of the eyes: The dose to the lens of 
the eyes shall be limited by the dose to the 
head and trunk (A, above). 

2. Emergency Dose (Radiation Workers). 

An accidental or emergency dose of 25 
rems to the whole body or a major portion 
thereof, occurring only once in the lifetime 
of the person, need not be included in the 
determination of the radiation exposure status 
of that person (see p. 69, H59). 

3. Medical Dose (Radiation Workers). 

Radiation exposures resulting from neces- 
sary medical and dental procedures need not 
be included in the determination of the radia- 
tion exposure status of the person concerned. 

4. Dose to Persons Outside of Controlled 
Areas. 

The radiation or radioactive material out- 
side a controlled area, attributable to normal 
operations within the controlled area, shall 
be such that it is improbable that any indi- 
vidual will receive a dose of more than 0.5 
rem in any 1 year from external radiation. 

11. For the vast majority of installations 
(medical [dental] and industrial), operation 
is more or less routine and reasonably pre- 
dictable and it may be expected that their 
monitoring procedures will be minimal. For 
such installations the protection design should 
be adequate to insure that over-exposures will 
not occur—otherwise frequent sampling tests 
should be specified. Where film badges are 
used for monitoring, it is preferable that they 
be worn for 4 weeks or longer, since otherwise 
the inaccuracy of the readings may unduly 
prejudice the radiation history of the indi- 
vidual. Where operations are not routine or 
are subject to unpredictable variations that 
may be hazardous, self-reading pocket dosi- 
meters, pocket chambers, or other such de- 
vices should also be worn and should be read 
daily or more often as circumstances dictate. 

Route 2, Great Falls Rd. 
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Secondary radiation and the dentist 


Albert G. Richards, M.S., Ann Arbor, Mich. 


Secondary radiation is produced when- 
ever a body of matter is exposed to roent- 
gen-ray radiation. Most of the secondary 
radiation present in a dental office origi- 
nates at the face of the patient; however, 
the air, the dental equipment and any- 
thing else lying in the path of the use- 
ful beam of roentgen rays will also emit 
secondary radiation. Secondary radia- 
tion scatters in all directions from. its 
place of origin while the x-ray machine 
is Operating, and ceases when the expo- 
sure is terminated. 

For purposes of clarity, the following 
definitions of symbols are included: 

1. The unit of quantity of roentgen- 
ray radiation is the “roentgen,” desig- 
nated by the symbol “r.” 

2. The unit of electrical pressure ap- 
plied to an x-ray tube is the “peak kilo- 
volt” designated by the symbol “kvp.” 

3. The unit of quantity of electrical 
current passing through an x-ray tube is 
the “milliampere,” designated by the 
symbol, “ma.” 

4. The unit of daily usage of an x-ray 
“ma. sec.” 


machine is the . This unit is 


day 
the product of the number of milliam- 
peres of current flowing through an x-ray 
tube and the number of seconds that 
the machine is operated per day. 

The National Committee on Radiation 
Protection’* has issued recently revised 
recommendations relative to permissible 
radiation exposures of persons who are 


occupationally exposed to radiation. The 
net effect of these recommendations is 
to reduce the average basic maximum 
exposure limit from 0.3 to 0.1 r per 
week. In light of present knowledge, the 
exposure of one who is exposed occupa- 
tionally to roentgen-ray radiation at the 
rate of 0.100 r per week, is not expected 
to cause detectable bodily injury at any 
time during his lifetime. 

If a dentist always avoids the path of 
the useful roentgen-ray beam and if 
the manufacturer of his x-ray machine 
has built the head of the machine prop- 
erly so as to keep leakage radiation below 
the recommended limits for diagnostic 
x-ray machines,* then the only major 
source of radiation that presents any ap- 
preciable hazard to the dentist is the 
secondary radiation that scatters from 
the patient’s head. The recommended 
limits* for diagnostic x-ray machines are 
as follows: 


This investigation was supported, in part, by research 
rant No. D-38 from the National Institute of Denta 
esearch, Nationa! Institutes of Health, U. S. Public 
Health Service. 


Associate professor of dentistry, School of Dentistry 
University of Michigan. 

1. Morgan, K. Z. Recent changes in maximum per- 
missible exposure values. Presented before the 1957 Nu- 
clear Congress, Philadelphia, March 12, 1957. Unpub 
lished. 

2. Taylor, L. S. Current situation with regard to per 
missible radiation exposure levels. Radiology 69:6 July 
1957. 

3. National Committee on Radiation Protection and 
Measurement. Maximum permissible radiation exposure 
to man. Preliminary statement, Jan. 8, 1957. Unpub- 
lished. 

4. U. S. Department of Commerce. X-ray protection. 
National Bureau of Standards Handbook 60. Washing- 
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Table 1 ® Scattered secondary radiation as a function of direction, 
distance and tube voltage 


Direction 
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Secondary : 
Distonce radiation mn 
in ae ee on — ons 
feet | 65 kvp 90 kvp (mr/sec.) 90 kvp 
} mr/sec. mr/sec | (mr/sec.) 65 kvp 
2 0.075 0.190 2.53 
3 0.040 0.130 3.25 
4 0.035 0.095 2.71 
5 0.025 0.070 2.80 
6 0.020 0.050 2.30 
2 0.245 0.540 2.20 
3 0.110 0.240 2.18 
4 0.060 0.136 2.27 
5 0.038 0.088 2.32 
6 0.027 0.062 2.30 
2 0.067 0.160 2.39 
3 0.0325 0.078 2.40 
4 0.018 0.044 2.44 
5 0.012 0.028 2.33 
6 0.0075 0.020 2.67 
2 0.076 0.210 2.77 
3 0.035 0.098 2.80 
4 0.022 0.0625 2.84 
5 0.015 0.046 3.07 
6 0.010 0.032 3.20 
2 0.900 3.15 3.50 
3 0.463 1.52 3.29 
4 0.290 0.98 3.38 
5 0.203 0.68 3.35 
6 0. 150 0.48 3.20 
2 0.225 0.550 2.44 
3 0.104 0.243 2.34 
4 0.058 0.138 2.38 
5 0.037 0.088 2.38 
6 0.024 0.062 2.58 
2 0.237 0.550 2.32 
3 0.108 0.243 2.25 
4 0.062 0.142 2.29 
5 0.038 0.090 2.37 
6 0.026 0.062 2.39 
2 0.345 0.760 2.20 
3 0.152 0.333 2.19 
4 0.082 0.184 2.24 
5 0.053 0.120 2.27 
6 0.036 0.083 2.31 
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Diagnostic type protective tube housing. logical damage, a humar® skull was filled 


One that reduces the leakage radiation to at 
most 0.10 r/hr at a distance of 1 m from the 
tube target when the tube is operating at its 
maximum continuous rated current for the 
maximum rated voltage. 


AMOUNT OF SECONDARY RADIATION 


An experiment was devised to determine 
the amounts of secondary radiation that 
are scattered in various directions from 
the head of the patient. As a substitute 
for a living head, and as a test object on 
which many exposures could be made 


without any fear of movement or bio- 


3 Table 





2 ® Scattered 


and coated with wax to simulate the 
human features. The scattering of roent- 
gen rays by this phantom head closely 
duplicated the scatter from living heads. 

The phantom head was positioned dur- 
ing the following experiments with its oc- 
clusal plane lying horizontally and _|lo- 
cated 48 inches above the floor. 

For the first series of measurements 
of the amount of secondary radiation that 
was scattered by the phantom head, an 
x-ray machine was operated with 65 kvp 
and 10 ma. with the short pointed cone 
touching the simulated cheek. The cen- 
tral ray of the x-ray beam was directed 
parallel to the floor, at the occlusal sur- 
faces of the first molars, and perpendicu- 
lar to the median sagittal plane. At dis- 





secondary radiation as a function of direction, 
Jistance and tube voltage 
Secondary Ratio 
Distance radiation 5 
Direction in '\Iee-e—_—_e_—_—_—_—__— — - 
feet 65 kvp 90 kvp (mr/sec.) 90 kvp 
mr /sec. mr/sec. (mr/sec.) 65 kvp 
1 2 0.100 0.300 3.00 
1 3 0.070 0.200 2.86 
1 4 0.045 0.140 3.11 
1 5 0.025 0.100 4.00 
1 6 0.020 0.070 3.50 
2 2 0.290 0.610 2.10 
2 3 0.133 0.283 2.13 
2 4 0.071 0.164 2.31 
2 5 0.047 0.112 2.38 
2 é 0.033 0.075 2.27 
3 2 0.195 0.460 2.36 
3 3 0.087 0.208 2.39 
3 4 0.050 0.120 2.40 
3 5 0.031 0.076 2.45 
3 6 0.021 0.054 2.57 
4 2 0.188 0.475 2.53 
4 3 0.083 0.220 2.65 
4 4 0.047 0.130 2.77 
4 5 0.030 0.084 2.80 
4 6 0.021 0.056 2.67 
5 2 0.510 1.433 2.81 
5 3 0.273 0.820 3.00 
§ 4 0.176 0.540 3.07 
5 5 0.120 0.363 3.03 
5 6 0.086 0.263 3.06 
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4 2 
13,333 
Fig. | * Number of one second exposures that a dentist could make in a week without 
exposing himself to more radiation than the maximum permissible dose for one week. 


Technica! factors: 65 kvp: 10 ma; total filtration equivalent to 2.25 mm. of aluminum: 
2.75 inch diameter of useful beam at tip of short cone {7 inch target-skin distance) 


tances of 2, 3, 4, 5, and 6 feet from the 
point where the central ray crossed the 
median sagittal plane, measurements 
were made of the amount of secondary 
radiation that scattered at angles of 0, 
45, 90, 135 and 180 degrees with respect 
to the direction of the central ray. A 
Victoreen Minometer with a 1 mr ioni- 
zation chamber was used to measure the 
secondary radiation present at each loca- 
tion. This ionization chamber was cylin- 
drical, 4.5 inches long and 4.5 inches in 
diameter. All of the measurements were 
made at 48 inches from the floor, the 
same distance that the occlusal plane of 


the phantom head was situated from the 
floor (Table 1). 

A second series of measurements was 
made in the same manner as the first, 
but with the x-ray machine operated with 
90 kvp (Table 1). A third and fourth 
series of measurements (Table 2) were 
made with 65 and 90 kvp respectively, 
but with the central ray of the x-ray 
beam directed horizontally at the incisal 
edges of the central incisors and along 
the median sagittal plane. At all times, 
the x-ray machine was operated with to- 
tal filtration equivalent to 2.25 mm. alu- 
minum and with a beam measuring 2.75 
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Fig. 2 * Number of one second exposures that a dentist could make in a week without 
exposing himself to more radiation than the maximum permissible dose for one week. 
Technical factors: 90 kvp; 10 ma; total filtration equivalent to 2.25 mm. of aluminum: 
2.75 inch diameter of useful beam at tip of short cone (7 inch tarqet-skin distance) 


inches in diameter at the tip of short 
pointed cone (target-skin distance equal 
to seven inches). 

In general, it was found that the in- 
tensity of the scattered radiation at each 
location was a maximum when measured 
48 inches from the floor. However, this 
observation did not hold for the 180 de- 
grees direction (directly behind the head 
of the x-ray machine). Here the intensity 
of the scattered radiation was a minimum 
when measured 48 inches from the floor. 
At both greater and lesser distances than 
48 inches from the floor, the intensity of 
the scattered radiation increased as much 


as tenfold when the ionization chamber 
was located above or below the shadow 
of the head of the x-ray machine. The 
amounts of scattered secondary radia- 
tion that are listed for direction 1 in Ta- 
bles 1 and 2 are ten times the amounts 
that were measured 48 inches from the 
floor. 

The number of one-second exposures 
that a dentist could make in a week with- 
out exposing himself to more radiation 
than the weekly maximum permissible 
dose was determined by dividing 0.100 r 
bv the amounts of radiation listed in 
Tables 1 and 2. The result of these cal- 
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Fig. 3 * Number of one second exposures that a dentist could make in a week without 
exposing himself to more radiation than the maximum permissible dose for one week. 
Technical factors: 65 kvp: 10 ma; total filtration equivalent to 2.25 mm. of aluminum; 2.75 
inch diameter of useful beam at tip of short cone (7 inch target-skin distance) 


culations appear in Figures 1, 2, 3, and 4. 

Figures 1 through 4 indicate that it is 
safer for the dentist to be at certain 
locations, with respect to the patient, 
than at others. The most hazardous lo- 
cation for the dentist is in the path of 
the useful x-ray beam. This location 
should be avoided always. The 135 de- 
gree location is the next most hazardous 
location. 

The safest positions for the operator of 
a dental x-ray machine during the ex- 
posure of dental films are: 

1. Behind the head of the x-ray ma- 
chine. 


2. At right angles to the direction of 
the x-ray beam. 

When the right angle location permits 
a choice of staying behind or in front 
of the patient, the far safer position is 
behind him. 

By applying the inverse square law to 
the values listed for direction 8 in Fig- 
ures 1 and 2 (which is the most hazard- 
ous direction outside of the useful x-ray 
beam) daily permissible workloads (Ta- 
ble 3) can be established for various dis- 
tances which separate the operator from 
the patient, and for the two voltages in- 
vestigated. 
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Fig. 4 * Number of one second exposures that a dentist could make in a week without 
exposing himself to more radiation than the maximum permissible dose for one week. 
Technical factors: 90 kvp; 10 ma; total filtration equivalent to 2.25 mm. of aluminum; 
2.75 inch diameter useful beam at tip of short cone (7 inch target-skin distance) 


The data in Table 3 apply to dental 
x-ray machines operated with 10 ma., 
total filtration equivalent to 2.25 mm. of 
aluminum and the beam measuring 2.75 
incffes in diameter at the tip of short 
cone (target-skin distance equal to 7 
inches). 

If no lead diaphragm were used to 
limit the diameter of the x-ray beam to 
2.75 inches and the total filtration were 
only equivalent to 0.5 mm. of aluminum, 
then the permissible daily workloads 
would be about one quarter of the values 
listed in Table 3. 

In many dental offices, a longer cord 
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on the timer would allow the operator 
to move further away from the patient 
than is possible with the present cord and 
thus take advantage of the greater safety 
afforded by the increased distance. It 
should always be remembered that safety 
increases with the distance from the pa- 
tient. The careful operator should al- 
ways strive to keep his daily exposure 
as far below the permissible dose and as 
close to zero as is possible. 

The production of secondary radiation 
increases with the tube voltage. The data 
in Tables 1 and 2 indicate a ratio of ap- 
proximately 2 to 3 times as much sec- 
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Table 3 ® Daily permissible workloads 


Distance | Permissible 


between patient] 


Permissible 


daily daily 


and operator | workload with workload with 





lin feet) | 65 kvp lin sec.) 90 kvp lin sec.) 

2 60 25 
3 140 60 
4 240 105 
5 380 165 
6 540 24 

8 960 425 
10 1,500 665 


ondary radiation 
time when using 
with 65 kvp. 

in general, the higher the voltage, the 
greater is the tendency of the secondary 
radiation to be scattered in a generally 
forward direction. This tendency is sug- 
gested by the increase in the ratio of the 
scattered radiation produced with 90 
kvp to that produced with 65 kvp, in 
passing from direction 2, to 3, to 4, and 
8, to 7, to 6 in Table 1 and direction 2, 
to 3, to 4 in Table 2. Also, the higher 
the voltage, the greater is the penetrat- 
ing power of the secondary radiation. In 
each of the previously mentioned direc- 
tions, the ratio is seen generally to in- 
crease with distance, thus suggesting that 
the secondary radiation with 65 kvp is 
attenuated to a greater degree by the 
layers of air involved than is the sec- 
ondary radiation which is generated with 
90 kvp. 

The amount of exposure of the dentist 
by secondary radiation can be expressed 


is produced per unit 
90 kvp, as compared 
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as the product of the rate of exposure 
multiplied by the length of the exposure. 
To produce comparable roentgenograms, 
approximately 40 per cent as much expo- 
sure time is needed with 90 kvp as with 
65 kvp. Therefore, with 65 kvp, a unit 
rate of secondary radiation exposure act- 
ing for one second, would result in a 
unit amount of exposure of the dentist 
by secondary radiation. However, with 90 
kvp, a 2.5 times greater rate of secondary 
radiation exposure acting for 0.4 seconds, 
also would result in the same unit amount 
of exposure of the dentist by secondary 
radiation. Locations (Tables 1 and 2), 
where the ratio or relative rate of expo- 
sure by secondary radiation is more than 
2.5, are more hazardous to the dentist 
when he operates the x-ray machine at 90 
kvp than when he operates with 65 kvp. 
However, the permissible daily workloads 
listed in Table 3 contain a sufficiently 
large factor of safety to compensate for 
increased exposure of the dentist at those 
few more hazardous locations when 90 
kvp are used. 


SUMMARY 


The exposure of the dentist by secondary 
radiation can be kept within permissible 
exposure levels by his remaining in cer- 
tain favored locations and at an adequate 
distance from the patient during the op- 
eration of the x-ray machine. Specific 
recommendations have been made that 
will achieve the desired protection for the 
dentist. 


Education and the Ability to Think * Education is not to teach men facts, theories or laws, not 
to reform or amuse them or to make them expert technicians. Education is to unsettle their 
minds, widen their horizons, inflame their intellect, teach them to think straight, if possible, 
but to think nevertheless. Robert Maynard Hutchins. 
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X-ray protection in the dental office 


A. G. Richards,* M.S., Ann Arbor, Mich.; 

Robert ]. Nelsen, D.D.S., Rockville, Md.; 

Gordon M. Fitzgerald,t D.D.S., Oakland, Calif; 
Samuel S. Wald, D.D.S., New York, and 

H. D. Spangenberger, Jr.,.t D.D.S., M.S.D., Columbus 


The Council on Dental Research has considered carefully ¢he recommendations of 
the American Academy of Oral Roentgenology for achieving “x-ray protection in 
the dental office.” The members of the Council believe that the report contains so 
much information of value to the dental practitioner that it should be published in 
THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION in order to reach the widest 


distribution possible. 


Exposure of the human body to x-ray 
radiation from any source is biologically 
undesirable. Therefore, the dental pro- 
fession should make every effort to re- 
duce the exposure to x-rays of its per- 
sonnel and patients to the lowest limit 
consistent with dental necessity. If the 
dental profession does not take steps to 
use x-ray radiation more efficiently and 
judiciously, then governmental regula- 
tions regarding the use of dental x-ray 
machines probably will be forthcoming in 
the future. 

The National Committee on Radiation 
Protection has issued recently revised 
recommendations relative to permissible 
radiation exposures. The net effect of 
these recommendations is to reduce the 
average basic maximum exposure limit 
from 0.3 to 0.1 r per week. 

In light of present knowledge, the ex- 
posure of one who is occupationally ex- 
posed to x-ray radiation at the rate of 
0.1 r per week is not expected to cause 
any detectable bodily injury at any time 
during his lifetime. 


Reprinted from The Journal of the American Dental! 


expressions of opinion and all statements of supposed facts are published on the authority of the 
they appear and are not to be regarded as expressing the views of 


whose signature 


For individuals not occupationally ex- 
posed to x-ray radiation, the following 
recommendations have been made to 
limit the exposure of the reproductive 
cells for genetic reasons. 

The average exposure of the popula- 
tion’s reproductive cells to radiation 
above the natural background radiation, 
shall not exceed 10 roentgens over the 
period from conception up to age 30, 
and one third that amount in each 
decade thereafter. 


PROTECTION FROM RADIATION FOR 
DENTIST AND DENTAL PERSONNEL 


Exposure from useful radiation, sec- 
ondary radiation and leakage radiation 
must not exceed 0.1 r per week. 


Report prepared by the Committee on Radiation 
Protection of the American Academy of Oral Roent- 
genology. 

*Associate professor of dentistry, School of Dentistry, 
University of Michigan. 


tClinical professor of oral roentgenology, University 
of California School of Dentistry, San Francisco. 


tAsscciate professor of cons (oral surgery), Col- 
lege of Dentistry, University of Ohio. 


Association, Volume 56, pages 514-52!, April 1958. Al! 


writer over 
the American Dental 


Association unless such statements or opinions have been adopted by the Association. 
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Table 1 ® Requirements for protection of dentist and auxiliary dental personne! from useful beam of dental 
x-ray machine 





Thickness of lead required for a primary barrier at o target-to-occupied- 
area distance of 








Indicoted | 3ft 4 ft. 5 ft. é ft 8 ft. 10 ft. 20 fr. 
tube | Workload on sll oti = — ee gare 
potential ma-sec/ day 
kvp mm. mm. mm. mm, mm. mm, mm. 
65 9,600 1 1.0 0.9 0.8 0.7 0.6 0.4 
2,400 0.8 0.7 0.6 0.6 0.5 0.4 0.3 
600 0.6 0.5 0.4 0.4 0.3 0.3 0.1 
1 0.4 0.3 0.3 0.2 0.2 0.1 0 
1 3,840 19 17 1.5 1.4 1.2 | 0.7 
960 1.4 1.2 1a 1.0 0.8 0.7 0.4 
240 1.0 0.8 0.7 0.6 0.5 0.4 0.2 
60 0.6 0.5 0.4 0.3 0.2 0.2 0 


Dental rooms containing x-ray machines should be provided with a primary protective barrier in the walls at 
the sides and behind the chair to a height of six feet, and in the floor and ceiling. Unless there is reason to 
assume otherwise, a workload of 2,400 ma-sec/day with 65 kvwp (960 ma-sec/day with 90 kvp) should be used for 
@ small general dental office, and a workload of 9,600 ma-sec/dey with 65 kvp (3,840 ma-sec/day with 90 kvp) 
for a busy dental roentgenographic room. Use one-quarter of the workloads previously mentioned and the 
appropriate distance to determine the proper thickness of the primary protective barrier for the walls. Use 
one-sixteenth of the previously mentioned workloads to determine the primary barrier thickness in the floor and 
ceiling. The proper thickness of a shield to be used within the x-ray room can be read uivectly from the table 
for a given workload and distance. 





I. Protection from Useful Radiation * radiation scatters in all directions while 
A. Never stand unprotected in the the x-ray machine is operating and ceases 
path of the useful x-ray beam that passes when the exposure is terminated. 
through the cone of the x-ray machine. Protection from the radiation which 
1. Never use your fingers to hold a_ scatters from the patient’s face usually 
film packet in the patient’s mouth can be achieved by allowing an adequate 
while the x-ray machine is operating. distance between the patient’s face and 
2. Intraoral fluoroscopic mirrors the nearest part of the operator’s body. 
should not be used. A dental x-ray machine, equipped to 
3. Neither the tube housing nor the function with 10 milliamperes, total 
pointer cone should be held by hand filtration equivalent to 2.00 mm. of 
while the x-ray machine is operating. aluminum and a useful beam measuring 
B. When it is not possible to avoid the 2.75 inches in diameter at the end of the 
path of the useful beam, protective bar- short cone, could be operated for the 
riers and distance should be used for the number of seconds per day as shown in 
protection of the dentist and auxiliary Table 3, depending on the voltage and 
dental personnel (Tables 1, 2). Com- distances involved, before the operator 
mercial sources for sheet lead, lead would receive the maximum permissible 
bonded to plywood, lead core doors, lead exposure of 0.1 r per week. 
shields, leaded lath, leaded glass, leaded If no lead diaphragm were used to 
rubber, and cinder blocks and concrete limit the diameter of the x-ray beam to 
blocks containing sheet lead are listed in 2.75 inches and the total filtration were 
Appendix I. only equivalent to 0.5 mm. of aluminum, 
then the permissible daily workloads 
II. Protection from Secondary Radia- would be one-quarter of the values listed 
tion * Most secondary radiation origi- in Table 3. 
nates at the patient’s face. This secondary In many dental offices, a longer cord 
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Table 2 *® Requirements for protection of dentist and auxiliary dental personnel from useful beam of dento! 
x-ray machine 


Thickness of concrete required for a primory barrier at a target-to- 
occupied-area distance of — 

















, | 
Indicated | | 3ft 4 ft. 5 ft. 6 ft. 8 ft. 10 ft. 20 ft. 
\ tube Workload | a 
' f potential | ma-sec/day | ? ; : " . ‘ 
i kvp ] in in. in. ir. in in, in. 
_————$— - —EEE — = — — —_ a 
65 9,400 3.7 3.4 3.1 29 2.5 2.3 1.5 
2,400 2.9 2.5 2.3 2.0 17 1.5 0.8 
600 2.0 17 1.5 1.3 1.0 0.8 0.2 
150 1.3 11 0.8 0.7 0.4 0.2 0 
90 3,840 5.7 5.2 48 44 3.9 3.5 2.2 
960 44 3.9 3.5 3.2 27 2.2 1.2 
— 240 3.2 27 2.2 19 1.5 1.2 0.3 
» te 60 1.9 1.5 1.2 0.9 0.5 03 0 
for = - = Se catia estima ire ian es a 
wp) These data are used in the same manner as described in the explanation following Table |. 
e 
Use 
6na 
able . . . . . . 
on the timer will allow the operator to for in Table 4 is sufficient to afford pro- 
move farther away from the patient than tection from normal leakage radiation. 
is possible with the present cord. Re- Older x-ray machines are more likely to 
hile member, safety increases with the dis- have inadequate or faulty shielding in 
ni tance from the patient. the tube housing and around the portal. 
The safest positions for the operator This leakage can be discovered with 
sch of a dental x-ray machine during the ex- __ radiation detection instruments or with 
en posure of dental films are: films. If leakage radiation is found to be 
/ i. : ] 
ain 1. Behind the head of the x-ray ma- Present, a lead jacket should be made to 
ai chine. cover the faulty area. 
dy. 2. At right angles to the direction of ya 
to the x-ray beam. When the right angle IV. Film Badge Service * The amount 
otal location permits a choice of standing in of x-ray radiation that reaches the body 
of front of or behind the patient, stand be- of the dentist or of the auxiliary dental 
ring hind him. It is by far a safer spot. personnel can be measured accurately 
the If, for a given distance between the and economically with 2 film badge. 
the patient and operator, the actual daily came wes as be os es a 
am workload is greater than the permissible - — a — “ hs F . 
and daily workload listed in Table 3, then a °@@8€ 18 worn on the clothing for 
ator barrier is necessary to afford protection 
ible from the secondary radiation coming Table 3 ® Permissible daily workload with 65 kvp 
from the patient’s face. The appropriate 9" 90 kvp at 10 mo. 
1 to thickness for the secondary barrier is in- eiheiiiciahinice aaa waistiie, Vea =m i 
. . . . ‘stance Defween ermissidie cai rmissidie ca: 
n to dicated in Table 4 for various distances sattedt end wcdiauh tae | eameunieake 
vere and workloads. operator (feet) | 65 kvp (seconds) | 90 kvp (seconds) 
um, —_—— -- - - 
pads , dd 2 60 25 
ind III. Protection from Leakage Radiation 3 140 60 
* The problem of leakage radiation is : S a 
i very small with most x-ray machines that é 540 240 
have been manufactured recently. The 8 960 425 
10 1,500 645 


amount of secondary shielding provided 
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one or two weeks, or for one month and 
is then returned by mail to the laboratory 
where it was purchased originally. At the 
laboratory the film in the badge is care- 
fully processed and its exposure is 
evaluated. The amount of radiation re- 
corded by the film badge is a measure of 
the exposure of the wearer of the film 
badge. He is notified by mail of the 
amount of his exposure. 

Film badges can be obtained on a 
weekly, biweekly or monthly basis. With 
some laboratories, contracts are required 
which state that film badges will be ac- 
cepted for a minimum of 13 consecutive 
weekly, biweekly or monthly periods. 
Other laboratories set no limit on the 
minimum length of time for which the 
service is desired. The cost for one badge 
per period usually is $1 and the unit cost 
of additional badges per period is about 
65 cents. 


V. Ionization Chamber Dosimeters * 
The amount of radiation received by 
dental personnel can be measured ac- 
curately and also quickly with ionization 
chamber dosimeters. The cost of such 
equipment ranges approximately from 
$50 to $150. Suppliers of ionization 
chamber dosimeters are listed in Appen- 
dix ITI. 
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PROTECTION FROM RADIATION 
FOR THE PATIENT 


I. Learn the inherent filtration of your 
x-ray machine. This information can be 
obtained from the manufacturer or from 
Table 5. 

Filtration of the useful beam is accom- 
plished through the use of inherent and 
added filtration. Inherent filtration is 
caused by the absorption of the beam by 
the glass window of the x-ray tube, the 
oil which surrounds the tube, the portal 
in the x-ray head through which the rays 
emerge, and the plastic cone. Added 
filtration is obtained by placing thin 
sheets of aluminum in the plastic cone to 
filter further the useful beam. Total 
filtration is the sum of the inherent and 
added filtration. 

It is recommended that filtration, 
equivalent to a total of 2 mm. of alumi- 
num, should be used with dental x-ray 
machines. 

To bring the total filtration of a dental 
x-ray machine up to the equivalent of 
2 mm. of aluminum, the dentist can ob- 
tain from the manufacturer of his x-ray 
machine, or can himself cut out, one or 
more disks of commercially pure alumi- 
num of suitable thickness to make up the 
difference between the inherent filtration 


Table 4 * Requirements for protection of operator of x-ray machine from the radiation scattered from the 


patient's head 





Thickness of secondary barrier required for the following distances from 




















| the patient 
Tube | Recs Sf. 7 4 ft. 5 6R | 3 ft. 4 ft. 5 ft. _ oft. . 
a oes | Barrier of lead Barrier of concrete 
kvp } ma. sec/day | : . 
} mm mm mm in. in 
65 9,600 0.50 0.40 0.3 0.7 0.5 
2,400 0.2 0 0 0 0 
600 0 0 0 0 0 
150 0 0 0 0 0 
90 3,840 0.7 0.5 0.4 0.3 2.0 1.3 1.0 0.7 
960 0.3 0 0 0 0.7 0 0 0 
240 0 0 0 0 0 0 0 0 
60 0 0 0 0 0 0 0 0 


" The required thickness for 2 secondary barrier can be read directly from the table for @ given actual workloed 


and distance. 
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Table 5 ® Inherent iiltration data 
| Equivalent inherent 
Name of x-ray machine filtration 
(mm. aluminum) 


General Electric 


CDX Models E, 70 and 90 1.5 
Ritter 

Models B and Dual-X 0.5 

Mode! E (Century) 2:00-2.25 
Universal 0.5-0.75 
Weber 

Raydex 0.5 
Westinghouse 0.7 
X.R.M, 

Models 2 and 3 before 1956 0.75 

Models 2 and 3 since 1956 2.00 


Model 90 2.00 


listed in Table 5 and the recommended 
total filtration equivalent to 2 mm. alumi- 
num (see Table 6). 

Commercially pure aluminum is com- 
monly designated as 1,100 or as 2S. For 
some dental x-ray machines, the added 
filtration may be as great as 1.5 mm. 
aluminum. When this maximum amount 
of added filtration is used, it will be neces- 
sary to increase the usual times for ex- 
posure by about 40 per cent, but the 
facial dose will be decreased by approxi- 
mately 55 per cent and the gonadal dose 
and the operator’s dose will be reduced 
by approximately 30 per cent. With less 
added filtration, the exposure need not be 
increased so much. 


I]. Limiting Diameter of Useful Beam + 
Limit the diameter of the useful x-ray 
beam to 2.75 inches at the end of the 
cone, regardless of the length of the 
cone. This limitation on the diameter 
of the useful x-ray beam is accomplished 
by placing a diaphragm of lead, with 
a suitable aperture in it, in the path of 
the beam. Usually such diaphragms are 
made of 1/16 inch sheet lead and are 
located in the base of the cone on the 
machine. Sometimes, suitable diaphragms 
can be obtained from the manufacturer. 
Satisfactory diaphragms of lead can be 
made at home easily, because sheet lead 


can be cut readily with a scissors or 
pocket knife. Suitable lead, designated as 
“4 pound” sheet lead, can be obtained 
at plumbing shops. Reducing the diame- 
ter of the x-ray beam, for example, from 
3.5 inches to 2.75 inches does not change 
the time of exposure, but does reduce the 
facial dose by approximately 38 per cent 
and the gonadal or scattered dose by ap- 
proximately 30 per cent. 

For several brands of dental x-ray ma- 
chines that were manufactured prior to 
1956, there are listed in Table 6 the 
dimensions of the lead diaphragm and its 
aperture that would reduce the diameter 
of the useful x-ray beam to 2.75 inches 
at the end of the short pointed cone. 


III. Reducing the Amount of Radiation 
Used to Expose Each Film ° 
A. Use “ultra-fast” film. Changing 
from “intermediate” to “ultra-fast” film 
reduces the time of exposure, patient’s 
facial dose, patient’s gonadal dose, and 
radiation scattered to the dentist by about 
80 per cent. 
1. To use “ultra-fast” films with 
the older mechanical timers— 
(a) Operate with 5.0 milliam- 
peres of current instead of 10, 
and double the time of exposure, 
or 


Table 6 ® Dimensions for aluminum filters and lead 
diaphragm 





Diameter of 


Diameter of 





Brand of aluminum filter : 
; aperture in 
x-ray machine ond lead lead diaphragm 
diaphragm 

Fischer 2.44 inches 1.57 inches 
General Electric® 2.00 inches* . 
Ritter 2.60 inches 1.55 inches 
Webe: 1.44 inches 0.39 inches 
X.R.M. 2.67 inches 0.86 inches 


*For the General Electric C D X machine, a lead 
diaphragm, containing an aperture I inches in 
diameter, is an integral part of the pointed cone. This 
aperture limits ‘ne diameter of the useful x-ray beam 
to 2.75 inches at the tip of the short pointed cone; 
therefore, no other lead diaphragm is required for this 
machine. When an aluminum filter is to be added, it 
must be large enough to cover the entire aperture in 
the lead diaphragm. ‘Sticky wax" has been used suc 
cessfully to hold filters and diaphragms in place. 
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(b) Double the length of the 

cone and quadruple the time of 
exposure. 

2. Accurate electronic or synchron- 

ous motor timers can be purchased as 

replacements for the “old-fashioned” 

mechanical timer (see Appendix IV). 


B. Prolonging the Time for Development 
of Films + A 20 per cent reduction in 
time of exposure, patient’s facial and 
gonadal doses, and operator’s dose can 
be realized by changing from 3 to 5 
minutes’ developing time at 68° F. with 
high-energy developers. 


C. Increasing the Voltage from 65 to 90 
kup * Increasing the voltage from 65 to 
90 kvp permits the time of exposure to 
be reduced 64 per cent, the facial dose by 
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28 per cent, and the gonadal dose and 
the operator’s dose by 13 per cent. 

Tests have indicated that a complete 
X-ray examination made with 14 ex- 
posures and the following technical fac- 
tors, exposed the gonads of the adult 
male to an absorbed tissue dose of 0.45 
milliroentgens, which is only slightly 
more than his daily exposure of about 
0.40 milliroentgens from sources of 
natural radiation such as cosmic rays, and 
so on: 


Technical factors: 
65 kvp 
10 ma 
7 inch cone 
2.75 inch diameter beam at end of cone 
2.25 mm. of aluminum—total equivalent 
filtration 
5.9 seconds—total time of exposures 
Ultra-fast film 


APPENDIX I: SUPPLIERS OF BARRIER MATERIALS 


Ameray Corporation 
Route 46 
Kenvil, N. J. 


Andel & Company 
5218 N. Kedzie Ave. 
Chicago 


Bar-Ray Products, Inc. 
209 - 25th St. 
Brooklyn 32 


Division Lead Co. 
7742 W. 61st PI. 


Summit, Il. 


General Electric Company 
X-ray Department 

4855 Electric Ave. 
Milwaukee | 


General Lead Construction Corp. 
1800 Harrison Ave. 
Kearney, N. J. 


Keleket X-ray Corporation 
NMevington, Ky. 


Keller Products, Inc. 
37 Union 
Manchester, N. H. 


O. G. Kelley & Co. 
98 Taylor St. 
Dorchester 22, 
Boston 


Met - 1 - Wood Corporation 
6755 W. 65th St. 
Chicago 38 


Ray Proof Corporation 
843 Canal St. 

P.O. Box 1454 
Stamford, Conn. 


Westinghouse Electric Corporation 
X-ray Division 
Baltimore 


Wolf X-ray Products, Inc. 
59 Bank St. 
New York 14 
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APPENDIX II: FILM BADGE SERVICE 


American Electronics, Inc. 
9459 W. Jefferson Bivd. 
Culver City, Calif. 


Atomic Research Laboratory 
10717 Venice Blvd. 
Los Angeles 34 


Bar-Ray Products, Inc. 
209 25th St. 
Brooklyn 32 


Cambridge Instrument Co., Inc. 
3630 Grand Central Terminal 
New York 17 


Isotopes Specialties Co. 
703 S. Main St. 
Burbank, Calif. 


R. S. Landauer, Jr. & Co. 
24 Plaza 
Park Forest, IIl. 


Nuclear Consultants, Inc. 
31 - 61 Crescent St. 
Long Island City 6, N. Y. 


Nuclear Corp. of America, Inc. 
350 Fifth Ave. 
New York 1 


Nuclear Instrument and Chemical Corp 
229 W. Erie St. 
Chicago 10 


Nucleonic Corp. of America 
196 DeGraw St. 
Brooklyn 31 


Picker X-ray Corp. 
25 S. Broadway 
White Plains, N. Y. 


Radiation Detection Co., Inc. 
576 College Ave. 
Palo Alto, Calif. 


Reed-Curtiss Nuclear Industries, Inc 
9459 W. Jefferson Blvd. 
Culver City, Calif. 


St. John X-ray Laboratory 
Califan, N. J. 


A. M. Samples Machine Co. 
208 Fazewell PI. 
Knoxville 18, Tenn. 


Technical Associates 
140 W. Providencia Ave. 
Burbank, Calif. 


Technical Operations, Inc. 
6 Schouler Court 
Arlington 74, Mass. 


Tracerlab, Inc. 

1601 Trapelo Rd. 
Waltham 54, Mass., or, 
2030 Wright Ave. 
Richmond, Calif. 


Volk Radio Chemical Co. 
5412 N. Clark St. 
Chicago 40 


Whitehead and Hoag Co 
272 Sussex Ave. 
Newark 1, N. J. 


APPENDIX III: IONIZATION CHAMBER DOSIMETERS 


American Electronics, Inc. 
211 Chico Ave. 
El Monte, Calif. 


Baldwin Instrument Company, Ltd. 
Brooklands Works 
Dartford, Kent, England 


Bar-Ray Products, Inc. 
209 25th St. 
Brooklyn 32 


Arnold O. Beckman, Inc. 
1020 Mission St. 
South Pasadena, Calif. 


Landsverk Electrometer Co. 
550-552 W. Garfield Ave. 
Glendale 4, Calif. 


Librascope, Inc. 
808 Western Ave. 
Glendale, Calif. 


NRD Instrument Co. 
6427 Etzel Ave. 
St. Louis 14 


Nuclear Instrument & Chemical Corp. 
229. W. Erie Street 
Chicago 10 
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Bendix Aviation Corp 

Cincinnati Division 

203 W. Third St 


Cincinnati 2 


Cambridge Instrument Co., Inc 
3093 Grand Central Terminal 
New York 17 


Chatham Electronics Corp 


Livingston, N. J. 


Cinema-Television, Ltd 
Worsley Bridge Rd 
London S.E. 26, England 


Detectolab, Inc 
6544 N. Sheridan Rd 
Chicago 26 


Devtron Engineering 
1 Winslow St 
Redwood City, Calif 


Electromation Co 
116 S. Hollywood Way 
Burbank, Calif 


El-Tronics, Inc 
5th and Nobel Sts 
Philadelphia 27 
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Pacific Transducer Corp. 
11836 S.W. Pico Blvd 
Los Angeles 64 


Reed-Curtis Nuclear Industries, Inc. 
307 Culver Blvd. 
Playa del Rey, Calif. 


Special Instruments Lab 
“Spinlab” 

312 W. Vine Ave 
Knoxville, Tenn. 


Tracerlab, Inc. 
130 High St. 
Boston 10 


Universal Atomics 
36 Sylvester St. 
Westbury, L. I., N. Y. 


Victoreen Instrument Co 
5806 Hough Ave 
Cleveland 3 


X-Ray Dept., General Electric Co 
4855 Electric Ave 


Milwaukee 


APPENDIX IV: REPLACEMENT TIMERS 


Electronic timers 
1. Electronic Control Corporation 
1573 E. Forest Ave 
Detroit 7 

2. Farmer Electric Products, Inc. 
2300 Washington St 
Newton Lower Falls, Mass. 


Synchronous motor timers 
1. Industrial Timer Corporation 
1407 McCarter Highway 
Newark 4, N. J. 
2. X-ray Mfg. Corporation of America 
1750 Plaza Ave 
New Hyde Park, N. Y 
(For use with older XRM machines only 


Approximate price 


$ 70.00 


$ 75.90 


$ 50.00 


$150.00 


) 


price 


Se 
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Dental societies and radiation hygiene 


The immense amount of information— 
and misinformation—which has appeared 
recently in the daily press and popular 
magazines regarding the genetic dangers 
of x-rays, including dental x-rays, has 
caused a number of dental societies to 
investigate the situation within their com- 
munities. Recently, three local dental so- 
cieties, widely separated from each other, 
report efforts to reduce radiation exposure 
from dental x-ray machines. 

The Council on Dentai Research is in- 
debted to John H. Huschart for his report 
of the study being made in Cincinnati, 
Ohio, to Leonard F. Menczer for his 
account of the Hartford, Conn., x-radia- 
tion program, and to Robert J. Nelsen 
for the Southern Maryland account. 


CINCINNATI, OHIO, STUDY 


The Cincinnati Dental Society is planning 
a city-wide study of dental x-ray machines 
and an installation of lead diaphragms 
and aluminum filters on ail machines 
where indicated. This program is being 
carried out in close cooperation with the 
Advisory Committee on Radiation of the 
Cincinnati Board of Health, the Mayor’s 
Radiation Legislation Advisory Commit- 
tee, and the Kettering Laboratory. It is 
being conducted under the special guid- 
ance of Dr. Mitchell R. Zavon of the 
Occupational Health Section of the Cin- 
cinnati Health Department. The major 
Cincinnati dental dealers have pledged 
their cooperative assistance. 

Preliminary plans call for the issuance 
of film badges as a method of demon- 
strating the benefits of the program. 

Cincinnati is believed to be one of the 
first cities to develop its own radiation 
exposure control committees, and the 
Cincinnati Dental Society is believed to 


Reprinted from The Journal of the American Dental Association. Vol. 56. Pages 580-581 


be among the first component dental so- 
cieties to inaugurate a program for the 
purpose of improving the safety and 
effectiveness of roentgenology. 


HARTFORD, CONN., STUDY 


Because of the desirability of reducing 
radiation exposure from the dental x-ray 
machine, the Hartford Health Depart- 
ment undertook what it termed “Opera- 
tion: dental x-ray filtration’”—a project 
whereby every dentist of the Greater 
Hartford area was offered the necessary 
aluminum disk and lead diaphragm, free 
of charge, for his x-ray unit or units. 

The many manufacturers of dental 
X-ray equipment provide today a circular 
disk of aluminum of varying thickness 
which fits either into the pointer cone or 
the head of the x-ray machine itself. This 
aluminum disk will filter out approxi- 
mately 50 per cent of the short, soft rays 
that are least effective in roentgen- 
ography and most harmful to the soft 
tissues of the body. The lead diaphragm, 
inserted in a similar way, narrows the 
diameter of radiation exposure of the 
patient’s face; that is, where an area of 
about five to six inches in diameter was 
exposed, it would be reduced to an area 
three inches in diameter, and, of course, 
with the use of ultra-fast film, the total 
exposure can be reduced even further. 

With a minimum of effort on the part 
of the dentist and an expenditure of what 
can be counted in pennies, the average 
patient seeking dental care need not be 
exposed to more than, perhaps, 20 to 30 


- per cent of the radiation he is presently 


receiving without these precautions. 
When this offer was made to the den- 

tists of Greater Hartford—approximately 

300 of them—replies were received from 


April, 1958 
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approximately two thirds within a three 
week period, and in subsequent weeks as 
many as three fourths of the total dentist 
population made requests for these ad- 
juncts for their x-ray units. 

It is recommended that every com- 
munity, either through its local health 
departmeat or dental society, undertake 
a similar project in order to insure a 
maximum of roentgenological safety to 
dental patients. 


SOUTHERN MARYLAND 
DENTAL SOCIETY PROGRAM 


Believing that the best way to get any- 
thing done is to “Do It Yourself,” the 
Southern Maryland Dental Society has 
distributed an instruction folder on x-ray 
protection to each of its members. The 
folder contains aluminum filters and com- 
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plete directions as to how the dentist can 
modify his own x-ray machine so that it 
will have the proper amount of filter and 
will meet other requirements of modern 
dental roentgenography. 

The pamphlet contains four 0.5 mm. 
disks of pure aluminum which the dentist 
can place as additional filter in his x-ray 
machine, if necessary. 

Other suggestions relating to good 
roentgenographic practice are included 
along with a listing of recent articles ap- 
pearing in THE JOURNAL OF THE AMERI- 
CAN DENTAL ASSOCIATION which are con- 
cerned with the subject of x-ray pro- 
tection. 

The pamphiet was designed by Robert 
J. Nelsen of Rockville, Md. He is the 
official representative of the American 
Dental Association to the National Com- 
mittee on Radiation Protection. 


eee 
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SUMMARY 


The tensile strength, modulus of elastic- 
ity, yield strength, per cent elongation, 
superficial hardness, and liquidus tem- 
perature were determined for a series of 
six commercial chromium-cobalt base 
dental casting alloys. The average tensile 
properties of these alloys fell within the 
following ranges: tensile strength 84,500- 
108,500 psi, modulus of elasticity 26.0- 
29.5 x 10® psi, yield strength 49,500- 
64,500 psi, and the elongation 1.9- 
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6.0 per cent. The average Rockwell 30N 
hardness of the alloys tested ranged from 
47.0 to 60.0. The liquidus temperatures 
of the alloys ranged from 2,355° to 
2,650°F. 

Threaded enlarged-end specimens were 
found to give more consistent values than 
straight rods in the tensile test. The rod 
portion of the threaded specimen was 
found to be work hardened so little by 
the tensile test that the same specimen 
can be employed for the tensile test and 
the determination of hardness. 


Roentgen-ray doses in dental roentgenography 


Albert G. Richards, M.S., Ann Arbor, Mich. 


In dental roentgenography it is desirable 
to use technics that require the smallest 
amount of radiation to produce roent- 
genograms of the highest diagnostic 
quality. 

It should be emphasized that the only 
reason for exposing the dental patient to 
any roentgen-ray radiation should be to 
obtain the maximum amount of diagnos- 
tic information regarding his dental 
health. The utilization of technics that 
require very small amounts of radiation 
to produce roentgenograms of only me- 
diocre quality is as undesirable as tech- 
nics that require unnecessarily large 
amounts of radiation to produce roent- 
genograms of high quality. 

This paper will report a study which 
was made to determine the effect that 
each of several technical factors had on 
the doses of roentgen-ray radiation that 
reached the dental patient. 

Any attempt to compare the doses re- 
sulting from the use of one roentgeno- 


graphic technic with that when another 
technic was used must be based on the 
premise that the resulting roentgenograms 
are equal or similar in some respect. 

The range of densities that emulsions 
of dental films can produce extends from 
about 0.3 to well over 3.0. The lower fig- 
ure represents the density found in clear 
unexposed areas of roentgenograms, 
whereas the upper limit is found in black, 
overexposed areas. However, the useful 
range of densities that can be viewed suc- 
cessfully with many illuminators or view 
boxes extends approximately from 0.3 to 
2.6. Measurements were made of typical 
dental roentgenograms to determine the 
ranges of density for various dental struc- 
tures and materials (Table 1). 


This investigation was supported (in part) by research 
rant No. D- from the Nationa! Institute for Dente! 
esearch, National Institutes of Health, U. S. Public 
Health Service. 


Associate professor of dentistry, School of Dentistry, 
University Michigan. 
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Table 1 © Ranges of density for various dental struc 
tures and materials os measured in typical roent 
genograms 
Approximate 
Structure renge of density 

Metallic fillings 0.3-0.5 

Enamel 0.5-0.8 

Dentin 0.7-1 

Bone 0.7-2.0 

Pulpal chamber 1.0—1.2 

singival tissue 2.0-2.2 

Bockground 2.4-2.6 

It was decided arbitrarily that two 


roentgenograms, produced by different 
technics, would be considered equal or 
similar when a certain part of a standard 
object for testing recorded with a density 
of 1.0 on each roentgenogram. The stand- 
ard object employed was an aluminum 
step-wedge of 99.99 per cent purity. The 
step-wedge ranged in thickness from 1.0 
to 20.0 mm., in 1 mm. steps. The 8.0 mm. 
step was selected as the one to yield a 
density of 1. 

When dental x-ray machines are oper- 
ated on a 60-cycle current, roentgen rays 
are given off only during half of each al- 





Fig. | * Calibration of timer. Roentgenogram of 
rotating disk of lead with small hole located near 
its edge. When timer was set to operate for 0.75 
seconds, 36 images of the hole were recorded. 
Actual length of time that x-ray machine had 
unctioned was 36 divided by 60, or 0.6 seconds 
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ternation of the current. Hence, for each 
second that the x-ray machine is operat- 
ing, 60 brief exposures are made, each of 
1/120 second in duration. 

The timers of the x-ray machines used 
in this study were calibrated carefully by 
directing the beam at a stationary film 
located beneath a rotating disk of lead 
which contained a small hole near its 
All of the roentgeno- 
graphic film, located beneath the rotat- 
ing lead disk, was protected from the 
roentgen rays except for the area of film 
that was under the small hole in the lead 
disk. Since both the disk and hole moved 
constantly, the small area of film lying 
beneath the hole changed constantly, 
and each time that the roentgen rays 
were generated for 1/120 second, a new 
area of film was exposed followed by 
an unexposed area when the roentgen 
off for 1/120 second. The 
determination of the actual number of 


circumference. 


rays were 
seconds that the x-ray machine was op- 
erating, as opposed to the number indi- 
cated on the timer, required dividing by 
60 the number of exposed areas on the 
resulting roentgenogram (Fig. 1). 

The method used in this study for 
determining the effect of a change in 
technic on the time of exposure was as 
follows: 

Both technics that were under investi- 
gation used to make numerous 
roentgenograms with different times of 
exposure of a pure aluminum step-wedge. 
The ratio of the two exposures that fi- 
nally produced roentgenograms exhibit- 
ing density 1 for the 8.0 mm. step of the 
step-wedge was considered to be the fac- 
tor for converting the time of exposure 
used with one technic to the appropriate 
time of exposure for the second technic. 
Throughout this investigation, an effort 
was made to hold all factors constant ex- 
cept those under investigation. 

The factor for converting times of ex- 
posure for Radia-Tized film to Ultra- 
Speed film was found to be 0.21. Figure 
2 illustrates the density and differences 
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in contrast between the two films. The 
Ultra-Speed film displayed more grain 
and less contrast than the other film. The 
greater granularity of the Ultra-Speed 
film was not objectionable when viewed 
with the unaided eye. Even the highest 
densities produced by this fast film were 
discernible when the roentgenograms 
were viewed with light from an ordinary 
view box. The two fastest films available 
at present are DuPont Lightning Fast 
and Kodak Ultra-Speed. They were 
found to be very similar in all respects. 
They are vastly improved over previous 
high-speed dental films, and, undoubt- 
edly, more advances in higher speeds and 
smaller grain size will occur in the future. 

The factor for converting times of ex- 
posure for films developed for three min- 
utes in high-energy developing solutions 
at 68°F. to films developed for five min- 
utes was found to be 0.80. The roentgeno- 
graphic results were almost identical for 
this test. 

The effect of prolonged time of de- 
velopment on density and contrast was 
investigated by making four identical ex- 
posures of a step-wedge of pure alumi- 
num on identical: films. The four films 
were developed at 68°F. in fresh, high- 
energy developer for 3, 6, 12 and 24 
minutes. The density of each of the steps 
on the four roentgenograms was meas- 
ured with a densitometer and is plotted 
in Figure 3. These results indicate that 
density, as a rule, increased with time of 
development. However, the densities of 
the thinner or less radiopaque structures 
became so high that they did not transmit 
a sufficient amount of light to be useful 
when the roentgenogram was viewed 
against a conventional source of light or 
view box. 

Prolongation of the time of develop- 
ment also affected contrast. Contrast be- 
tween the thinner or less radiopaque 
structures decreased greatly with in- 
creased time of development whereas the 
contrast between the other structures in- 
creased. 


39806—5O—-—_50 


779 


HAZARDS 





—— RADIA-TIZED 
---- ULTRA-SPEED 


FuM DENSITY 


° 2 ~ 


10 2 14 ‘6 18 


6 8 20 wm 
THICKNESS OF ALUMINUM 


Fig. 2 * Film densities plotted against corre- 
sponding thicknesses of aluminum. Only 0.21 times 
as much exposure was needed with Ultra-Speed 
film as with Radia-Tized film, to cause 8.0 mm. of 
aluminum to record with density of 1.0. Technical 
factors: 65 kv.p., 10 ma., total filtration equiva- 
lent to 2.25 mm. of aluminum, three minute de- 
veloping at 68°F. 


Factors were determined for calculat- 
ing the proper tumes of exposure to be 
used with various external or added fil- 
ters. The measurements of densities 
achieved in these tests are plotted in 
Figure 4 and the conversion factors ap- 
pear in Table 2. 

It can be seen from Figure 4 that the 
highest contrast or the greatest difference 
in density between adjacent steps on a 
roentgenogram of the step-wedge was 
achieved when very little internal and no 
external filtration was present. This 
higher contrast held for all structures, but 
was noticeably greater in the ranges of 
density in the portion of the film showing 
the pulpal chamber, supporting bone and 
gingival tissue. However, this technic 
caused the first two steps to record with 
such high densities that they could not be 
distinguished with ordinary illumination. 
When 1.75 mm. of aluminum was used as 
added filtration, the contrast between the 
thinner or less radiopaque structures was 
reduced, whereas the contrast between 
the more radiopaque structures remained 
unchanged. The added filtration in this 
instance reduced the densities of the first 
two steps to a level where they too could 
be viewed with an ordinary source of 
light. When 0.35 mm. of copper plus 0.5 
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mm. of aluminum were used as added 
filtration, contrast over the entire range 
of densities appreciably. 
Chis combination filter did not permit 
full use to be made of the useful range of 
densities that the film was capable of 
portraying. How much these filters affect 
the amounts of radiation that the dental 
patient receives will be explained later. 

The factor for converting times of ex- 
posure for films exposed at 65 kilovolts 
peak to films exposed at 90 kilovolts peak 
was found to be 0.36. The measurements 
of density made to determine this conver- 
sion factor are shown in Figure 5. At both 
voltages, a total filter, equivalent to 2.25 
mm. of aluminum, was used. The slopes 
of the two curves in Figure 5 indicate that 
roentgenograms made with times of ex- 
posure adjusted for 90 kilovolts peak 
would have less contrast than if 65 kilo- 
volts peak had been employed. The re- 
duced contrast produced with 90 kilovolts 
peak was quite similar to that achieved 
with Ultra-Speed film (Fig. 2). However, 
the densities of the more radiopaque 
structures were slightly less with Ultra- 
Speed film and the contrast between these 
structures slightly higher. 

There are two main categories of roent- 
gen-ray radiation present in the dental 
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Fig. 3 * Four identical exposures weve made of 
step-wedae composed of pure aluminum. One 
film was developed at 68°F. in fresh, high-energy 
developer for each of following number of min- 
utes: 3, 6, 12 and 24. Resulting film densities are 
plotted against corresponding thicknesses of 


aluminum. Technical factors: 65 kv.p., 10 ma., 


tota! filtration equivalent to 2.25 mm. of aluminum 
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Fig. 4 © Film densities plotted against corre- 
sponding thicknesses of aluminum for three roent- 
genograms made with various amounts of external 
filtration. Times of exposure were adjusted to 
cause 8.0 mm. of aluminum to record with density 
of 1.0. Technical factors: 65 kv.p., 10 ma., inherent 
filtration equivalent to 0.5 mm. of aluminum, 
Radia-Tized film, three minute developing at 
68°F. 


office. One is the radiation that emerges 
as the primary roentgen-ray beam from 
the cone of the x-ray machine. The other 
is secondary radiation. The part of the 
patient that is irradiated by the primary 
beam becomes the most potent source of 
secondary radiation. Radiation that es- 
capes from any portion of the head of 
the x-ray machine, except through the 
portal of the cone, is called leakage radia- 
tion. In most x-ray machines of fairly 
recent manufacture, the hazard of leak- 
age radiation is not nearly the problem 
that it is with older machines. The hous- 
ing of the head of the newer dental x-ray 
machines is designed so that the leakage 
radiation from the head of the x-ray 
machine? does not exceed 0.100 r per 
hour at a distance of one meter from the 
tube’s target when the tube is operated 
at its maximum continuous-rated current 
for the maximum-rated voltage. 


RADIATION OUTPUT 


The internationally accepted unit roent- 
gen (r) is defined as follows: “The roent- 


1. U. S. Department of Commerce. X-ray protection. 
National Bureau of Standards Handbook 60. Washing- 
ton, D. C., Government Printing Office, 1955. 
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gen (r) shall be the quantity of x- or 
gamma radiation such that the associated 
corpuscular emission per 0.001293 g of 
air, produces, in air, ions carrying 1 esu 
of quantity of electricity of either sign.” 
The milliroentgen (mr) is defined as “a 
submultiple of the roentgen equal to one- 
thousandth (1/1000) of a roentgen.”? 

With a 25 r Victoreen ionization cham- 
ber, the roentgen output per second was 
measured for an x-ray machine operated 
at 65 and 90 kilovolts peak. When operat- 
ing the machine with a total filtration 
equivalent to 2.25 mm. of aluminum and 
10 milliamperes of current, the output at 
7.25 inches from the target was found 
to be 0.85 r per-second at 65 kilovolts 
peak and 1.68 r per second at 90 kilo- 
volts peak. Stated another way, approxi- 
mately twice as much radiation was de- 
livered per second at 90 kilovolts peak as 
at 65 kilovolts peak. In addition, the ra- 
diation generated at the higher voltage 
was more penetrating or harder in qual- 
ity. 

A roentgen-ray beam is composed of 
radiation of many wavelengths. Only the 
radiation of those wavelengths that can 
penetrate the subject and produce an 
effect on the film is useful. The nonuse- 
ful rays are absorbed by the patient and 
serve only to increase the dose to his skin. 
By placing a filter in the path of a roent- 
gen-ray beam, much of the nonuseful 
radiation can be absorbed by the metal 
of the filter instead of by the patient. Un- 
fortunately, some of the useful radiation 
also is stopped by the filter. Even though 
the time for exposure must be increased 


Table 2 ® Conversion factors (65 kv.p.) 








] External or | Relative 
Inherent | 
filtrotion added exposure 

filtration | factors 
0.5 mm. Al. None 1.000 
0.5 mm. Al. 1.75 mm. Al. 1.425 
2.25 mm. Al. None 1.425 
0.5 mm. Al. 0.35 mm. Cu.+ 

0.5 mm. Al 5.1 
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Fig. 5 © Film densities plotted against corre- 
sponding thicknesses of aluminum. Only 0.36 times 
as much exposure was needed with 90 kv.p. tech- 
nic as with 65 kv.p. technic, to cause 8.0 mm. of 
aluminum to record with density of 1.0. Technical 
factors: 10 ma., total filtration equivalent to 2.25 
mm. of aluminum, Radia-Tized film, three minute 
developing at 68°F. 


to compensate for the absorption of some 
useful radiation by the filter, the dose to 
the skin of the patient is greatly reduced 
when a filter is used. 

The radiation output of a dental x-ray 
machine with various filters is illustrated 
in Figure 6; it indicates that the greatest 
reduction of the rate at which radiation is 
put out by the machine is accomplished 
with the addition of 1 or 2 mm. of alu- 
minum. Greater amounts of added filter 
produce progressively less effect on the 
output of the x-ray machine. The thicker 
filters also seriously decrease the contrast 
in the roentgenograms and require ex- 
cessively long times of exposure. 


SECONDARY RADIATION 


Secondary radiation occurs wheneve1 
some substance is irradiated by primary 
radiation. Secondary radiation scatters in 
all directions from its point of origin. 

An experiment was devised to deter- 
mine whether or not secondary radiation 
follows the inverse-square law: 

A four-inch diameter toy balloon filled 
with water was suspended in the path of 
the primary beam of a dental x-ray ma- 
chine. The diameter of the beam at the 
center of the balloon was 3.6 inches. At 
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Fig. 6 * Radiation output of dental x-ray ma 
chine as function of external or added filtration. 
Technical factors: 65 kv.p., 10 ma., 7.25 in. from 


target to center of ionization chamber, inherent 
filtration equivalent to 0.5 mm. of aluminum 


various distances from the balloon, meas- 
urements were made of the amount of 
scattered secondary radiation coming off 
at right angles to the direction of the 
central ray. These results are plotted in 
Figure 7 for distances ranging from 6 to 
60 inches. Next, the inverse-square law 
was applied to the amount of scattered 
radiation measured at 12 inches in order 
to calculate the theoretical amounts that 
should be present at the other distances. 
These calculated values also appear in 
Figure 7. The small differences between 
the measured and calculated values indi- 
cate that secondary radiation closely fol- 
lows the inverse-square law. 

Similar tests with a water-filled balloon 
were made to determine the relative 
amounts of scattered radiation produced 
as a function of the voltage employed. 
The measurements were made two feet 
from the center of the balloon and per- 
pendicular to the path of the central ray 
of the roentgen-ray beam. The results, 
appearing in Figure 8, indicate that the 
amount of scattered radiation increases 
with voltage, and almost two and one- 
half times as much scattered radiation is 
produced at 90 kilovolts peak as at 65 
kilovolts peak. 

As a substitute for a living head, and 
as a test object on which many exposures 
could be made without any fear of move- 
ment or biological damage, a human 


skull was filled and coated with wax to 
simulate the human features. The absorp- 
tion and scattering of roentgen rays by 
this model or wax phantom checked out 
closely with that of living heads. 

Tests were performed to determine 
the relative amounts of scattered radia- 
tion from the wax phantom as a function 
of filtration. The x-ray machine was op- 
erated at 65 kilovolts peak and 10 milli- 
amperes with the short cone touching the 
cheek. The central ray was directed at 
the occlusal surfaces of the first molars 
and perpendicular to the median sagit- 
tal plane. The measurements were made 
in front of the phantom, three feet from, 
and perpendicular to, the path of the 
central ray of the beam. The results in- 
dicate that the amount of scattered radia- 
tion decreased with increasing filtration 
(Fig. 9). 

Another series of experiments was per- 
formed with the phantom just described 
to determine the relative amount of scat- 
tered radiation from the wax phantom 
as a function of the diameter of the roent- 
gen-ray beam. Only the inherent filtra- 
tion of the machine, equivalent to 0.5 
mm. of aluminum, was used. The results 
shown in Figure 10 indicate that the use 
of a lead diaphragm that reduced the di- 
ameter of the beam at the end of the 
short cone from 3.5 in. (9.64 sq. in.) to 
2.75 in. (5.95 sq. in.) also reduced the 
scattered. radiation by almost 30 per 
cent. The use of such a lead diaphragm 
is earnestly recommended. 

Tests were made to determine the ef- 
fect of voltage on the quality of the radia- 
tion generated by an x-ray machine 
equipped with total filtration equivalent 
to 2.25 mm. of aluminum. The quality 
of the radiation is expressed as the thick- 
ness of aluminum that must be placed in 
the path of the roentgen-ray beam to re- 
duce its intensity by 50 per cent. This 
thickness of aluminum is known as the 
half-value layer (HVL). The results of 
these determinations of half-value layer 
as a function of voltage are contained in 
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Figure 11 and illustrate how the ability 
of the radiation to penetrate a substance 
increases with Voltage. 


DOSE TO FACIAL SKIN 


lhe dose of roentgen-ray radiation that 
reaches the skin of the dental patient’s 
face is the sum of the exposure by the 
primary roentgen-ray beam and by the 
radiation scattered back to the skin from 
underlying tissues. The contribution of 
the primary beam to the “skin-dose” is 
called the “air-dose.” The air-dose can 
be measured by placing an ionization 
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chamber at the same position in the 
roentgen-ray beam that the skin of the 
patient had occupied previously. The 
amount of “backscatter” would be the 
difference between the skin-dose and the 
air-dose. 

To be accurate, measurements on the 
skin of the patient should be made with 
the ionization chamber half-embedded in 
the soft tissue. Since embedding the 
chamber in the patient was not feasible, 
Budowsky,” in his study of skin-doses in 


2. Budowsky, J.. and others. Radiation exposure to 
heed and abdomen during oral roentgenography. 
J.A.D.A. 52:555 May 1956. 


@ VALUES CALCULATED WITH 


INVERSE SQUARE LAW FROM 
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Fig. 7 * Measurements made at various distances of amount of 
cattered radiation given off from water-filled balloon at right angles 
to direction of central ray. Technical factors: 90 kv.p., 10 ma., tota! 
filtration equivalent to 2.25 mm. of aluminum 
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Fig. 8 * Relative amount of radiation scattered 
filled balloon as function of tube volt 
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g. 9 * Amount of radiation scattered from hu 
(which had been filled and coated 
with wax) as function of external or added filtra- 
tion. Technical factors: 65 kv.p., 10 ma., diameter 
of beam at 7 in. from iarget—3.5 in., inherent 
filtration equivalent to 0.5 mm. of aluminum 


dental roentgenography, merely placed 
the ionization chamber against the skin 
of the patient’s face. He found that a 
complete roentgenographic examination 
of the mouth, consisting of 14 films with 
an average time of exposure of approxi- 
mately 3 seconds each, exposed the skin 
in the area of the maxillary bicuspids to 
between 55.9 and 91.6 r, with the average 
of 76.9 r. This region was found to be the 
one most heavily exposed during a com- 
plete roentgenographic examination of 
the mouth. Budowsky used a conventional 
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Fig. 10 * Relative amount of radiation scattered 
from human skull (which had been filled and 
coated with wax) as function of area of roentgen. 
ray beam. Technical factors: 65 kv.p., 10 ma., 
inherent filtration equivalent to 0.5 mm. of 
aluminum 
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Fig. 11 © Effect of tube voltage on quality (HVL) 
of radiation generated. Technica! factors: 10 
ma., total filtration equivalent to 2.25 of aluminum 


dental x-ray machine operated with 65 
kilovolts peak, 10 milliamperes, short 
cone, 0.5 mm. of aluminum equivalent 
internal filtration, and no lead dia- 
phragm. The diameter of the roentgen- 
ray beam used was 44 inches when meas- 
ured 8 inches from the focal spot of the 
x-ray tube. 

With identical equipment and condi- 
tions, Budowsky’s experiment was re- 
peated with the wax phantom. At the 
simulated skin over the right maxillary 
bicuspid, 61.0 r were recorded. It was 





det 
rac 


we 


th: 


Tak 
of 








miter 
e 


“is 


ered 
and 
gen- 


of 


KVP 


HVL) 
«10 


inum 


h 65 
short 
alent 

dia- 
tgen- 
neas- 
f the 


ondi- 
; re- 
t the 
illary 
| was 


RADIATION HAZARDS 


determined that the machine delivered 
radiation at the rate of 3.2 r per second 
(measured in air) at the tip of the cone. 
With the machine operating for a total 
of 41 seconds to expose the 14 films, a 
total air-dose of 131.2 r was delivered to 
the face of the wax phantom. 

The experiment was repeated next with 
another x-ray machine functioning first 
with 65 kilovolts peak and then with 90 
kilovolts peak. The machine was operated 
with 19 milliamperes, short cone, total 
filtration equivalent to 2.25 mm. of alu- 
minum, and with the diameter of the 
beam limited to 234 in. whén measured 
7 in. from the target of the x-ray tube. 
At the simulated skin over the area of the 
maxillary bicuspids, 6.50 r were recorded 
when 65 kilovolts peak was used, and 
5.10 r when 90 kilovolts peak was used. 
The use of the higher voltage caused the 
skin-dose to be reduced 21.5 per cent. 
Table 3 lists the times of exposure that 
were used and the amount of radiation 
that each exposure of the mouth con- 
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tributed to the exposure of the skin over 
the right maxillary bicuspid region. The 
exposures employed at 90 kilovolts peak 
were determined by applying the conver- 
sion factor of 0.36 (from Figure 5) to 
the times of exposure used with 65 kilo- 
volts peak. 

rhe reduction of the skin-dose of the 
most heavily exposed area of the face 
from 61.0 r to 6.50 r (89 per cent re- 
duction with 65 kilovolts peak) through 
the use of the additional filtration, smaller 
diameter beam and faster film, indicates 
the value of these changes in technic. The 
additional filtration also reduced the out- 
put of the machine to 0.85 per second. 
The sum of the times of exposure that 
were used in this improved technic was 
28 seconds. The product of 0.85 and 28 
signified that the face of the patient was 
exposed to only 23.8 r (measured in air) 
during the roentgenographic examina- 
tion of the entire mouth with 14 expo- 
sures instead of the previous exposure of 
131.2 r. In this way, an 82 per cent re- 


Table 3 ® Times of exposure used and amount of radiation each exposure of mouth contributed to exposure 


of skin over right maxillary bicuspid region 










65 kv.p. 90 kv.p. 





Exposure reaching 






Exposure reaching 




















Time of aa Time of =e 
skin in skin in 
pitas area of right eee orea of right 
‘ , (seconds) : ., | (seconds) . . 
Region exposed } mox. bicuspid max. bicuspid 

Max. central incisors 2.25 0.10 r 0.81 0.20 r 
Mox. left lateral incisor & cuspid 2.00 . 0.72 es 

Max. left bicuspids 2.00 0.15 r 0.72 0.15 Fr 

Mox. left molars 2.50 0.10 r 0.90 0.10 r 

Mox. right lateral incisor & cuspid 2.00 1.95 r 0.72 1.45 6 

Max. right bicuspids 2.00 1.95 ¢ 0.72 1.45 + 

Max. right molars 2.50 1.85 r 0.90 1.25 r 
Mand. central incisors 1.75 = 0.63 - 
Mand. left lateral incisor & cuspid 1.75 $ 0.63 ° 
Mand. left bicuspids 1.75 ° 0.463 ° 
Mand. left molars 2.00 . 0.72 . 
Mand. right lateral incisor & cuspid 175 : 0.63 7 
Mand. right bicuspids 1.75 - 0.63 >. 
Mand. right molars 2.00 * 0.72 . 

Totals 28.00 sec. 6.50 6 10.08 sec. §.10 r 

Average 2.00 sec. 0.72 sec. 


“Indicates readings less than 0.10 r. 
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Fig. 12 * Radiation scattered back to skin from 
underlying tissue as function of added or externa 
Technica! factors: 65 kv.p., 10 ma., 
target-skin distance—7.25 in., diameter of beam 
at distance of 7.0 in. from target—3.5 in., inherent 
filtration equivalent to 0.5 mm. of aluminum 


f 
Titration. 


duction in the exposure of the entire face 
has been accomplished. Backscattered ra- 
diation has been included in the meas- 
urements of the exposure of the skin in 
the region of the right maxillary bicus- 
pids, but it has been ignored in the cal- 
culations regarding the total air-doses to 
the entire face. 

Other experiments were performed to 
learn the effect of added filtration and 
size of the roentgen-ray beam on the 
skin-dose. With an ionization chamber 
located at the tip of the pointed cone, 
the output of roentgens of an x-ray ma- 
chine was measured with various amounts 
of filtration placed in the path of the 
primary beam. Next, these measurements 
were repeated with the ionization cham- 
ber located in the same position as before, 
but with it half immersed in a large tub 
of water. The surface of the water, lo- 
cated at the axis of the chamber, simu- 
lated the skin of the patient while the 
deeper layers of water acted as the un- 
derlying tissues which contribute to the 
raidation that is scattered back to the 
surface or skin. 

Water was used as the phantom ma- 
terial because it closely resembles the 
density and effective atomic number of 
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human tissue. The curve in Figure 12 
illustrates how the amount of scattered 
radiation increases with increased filtra. 
tion. With no added filtration, an air. 
dose of 100 r directed to the skin, resulted 
in a skin-dose of 108.5 r. The extra 8.51 
or 8.5 per cent were contributed by the 
radiation scattered back to the skin from 
the underlying tissues. As additional alu- 
minum filters were placed in the path of 
the roentgen-ray beam, the skin-dose per 
100 r of air-dose increased, but at an 
ever diminishing rate. With 3.0 mm. of 
added aluminum filtration, the backscat- 
ter was 20 per cent. With a filter com- 
posed of 0.35 mm. of copper plus 0.50 
mm. of aluminum, the amount of the 
backscatter was slightly more than 25 
per cent. 

The amount that the air-dose or output 
of the x-ray machine (Fig. 6) decreased 
with increased filtration more than com- 
pensated, however, for the increased 
backscatter (Fig. 12), even though the 
time of exposure must be increased when 
filtration is added. 

Figure 13 illustrates the small change 
in backscatter that occurred when. the 
circular area of exposed skin was reduced 
from 9.62 sq. in. (3.5 in. in diameter) to 
5.94 sq. in. (2.75 in. in diameter) through 
the use of lead diaphragms with apertures 
of suitable size in them. Therefore, the 
main value of the lead diaphragm in 
dental roentgenography is not to reduce 
the backscatter that reaches the skin, but 
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Fig. 13 © Radiation scattered back to skin from 
underlying tissue as function of area of roentgen- 
ray beam. Technical factors: 65 kv.p., 10 ma. 
target-skin distance—7.25 in., total filtration 
equivalent to 0.5 mm. of aluminum 
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to limit the area of skin exposed to the 
primary roentgen-ray beam. Reducing 
the diameter of the exposed area of skin 
from 3.5 to 2.75 in. reduced the expo- 
sure from backscatter from 8.5 to 7.5 per 
cent, whereas the area of skin exposed 
by the air-dose decreased from 9.62 to 
5.94 sq. in., or approximately a 38 per 
cent reduction. 

It was determined experimentally with 
the wax phantom that when identical air- 
doses were delivered at 7.5 and 15 inch 
target-skin distances to a constant area 
of skin, the amount of backscatter re- 
mained constant. The backscatter was 
measured at a perpendicular distance of 
40 inches from the central ray of the pri- 
mary roentgen-ray beam. It also was de- 
termined that less scattered radiation was 
produced when properly diaphragmed 
open-end cones were used than when 
pointed plastic cones were used. 


PER CENT OF 
Aim OOSE 
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DEPTH-DOSE 


Measurements of the depth-dose were 
made in water to determine the approxi- 
mate amounts of radiation present along 
the path of the central ray at various 
depths within the patient. These measure- 
ments involved using an ionization cham- 
ber to determine initially the air-dose 
and the skin-dose, and then finally the 
depth-dose with the ionization chamber 
submerged to known depths in a large 
tub of water. Two series of measurements 
were made with 65 kilovolts peak with 
different filters and sizes of beams and 
two were made with constant filtration 
and size of beam but with 65 and 90 
kilovolts peak. In Figure 14, curves are 
presented which show the number of 
roentgens measured at various depths 
per 100 roentgens in air (percentage of 
air-dose ). These curves indicate that both 
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Fig. 14 * Depth dose, or amount of radiation found at given depth 
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skin. Technical factors: 10 ma., target-skin distance—7.25 in. 
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the skin-dose and the depth-dose are 
increased with added filtration and higher 
voltage. 

One inch of water or soft tissue at- 
tenuated 65 per cent of the air-dose when 
unfiltered radiation, generated with 65 
kilovolts peak was tested. With 2.25 mm. 
of aluminum of total filtration in the 
beam, the percentage of the air-dose at- 
tenuated by one inch of tissue was 44 
per cent and 38 per cent for radiation 
generated with 65 kilovolts peak and 90 
kilovolts peak respectively. 


GONAD DOSE 


The amount of radiation that reaches the 
human gonads is important because of 
the genetic implications of such exposure. 
An ionization chamber with a range from 
0 to 1 mr was used to measure the radia- 
tion present in the region of the male 
gonads. The ionization chamber was cy- 
lindrical, 4.5 in. long and 4.5 in. in di- 
ameter. The subjects were seated on a 
conventional dental chair while roent- 
genograms were made of their teeth. The 
ionization chamber was positioned on the 


seat of the chair between the patient’s 
thighs and held tightly against the pelvic 
region. The small aluminum stem of the 


ionization chamber extended upward 
during these tests. A check was made to 
determine whether the readings would 
vary if the stem were vertical or hori- 
zontal. No change in the measurements 
was noted from this variation. After each 
dental film-packet was exposed, the 
chamber was read and recharged for the 
next exposure. 

Since the gonads do not lie within the 
path of the primary roentgen-ray beam 
during a dental roentgenographic survey, 
the only exposure of the region must 
come either from radiation scattered 
from the head of the patient through his 
body or through the air, or from radia- 
tion leaking from the head of the x-ray 
machine. These possibilities were investi- 
gated next. To measure only the amount 
of radiation scatter through the trunk 
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of the patient that would reach his 
gonads required that a sheet of leaded 
rubber be placed across the lap of the 
patient to exclude all exposure from 
scattering in the air. No radiation was 
found tg scatter through the body of the 
patient. This observation is reasonable, 
because the more than 24 inches of soft 
tissue that separates the gonads from the 
occlusal plane of the mouth presents a 
very formidable barrier to the passage 
of any roentgen rays generated with low 
voltage. 

To test for exposure of the gonads 
from leakage radiation, a thick lead dia- 
phragm with no aperture was placed over 
the portal through which the primary 
beam emerges. This device prevented ex- 
posure of the head of the patient. -The 
usual times of exposure were used and 
the dose to the gonads was measured. No 
measurable amount of leakage radiation 
was detected at the gonads with the 
brief periods of exposure that are used 
with dental patients. 

The distance between the seat of the 
chair and the occlusal plane of the pa- 
tient was measured for each subject as 
an indication of the length of his torso. 

Measurements were made on 39 adult 
men of the amounts of radiation reaching 
the gonad region from each exposure in 
a 14 film roentgenographic examination 
of the complete mouth. The conventional 
x-ray machine used in this study was op- 
erated at 65 kilovolts peak and 90 kilo- 
volts peak with 10 milliamperes. The di- 
ameter of the beam was 314 in. when 
measured 8 in. from the focal spot of the 
x-ray tube or | in. beyond the end of the 
short pointed cone. The machine con- 
tained filtration equivalent to 2.25 mm. 
of aluminum. The synchronous motor 
timer had been carefully calibrated. The 
values for voltage and current were con- 
trolled carefully to avoid variations in 
these factors during all of these tests. 

To compare the exposure of the gon- 
adal region from a complete oral roent- 
genographic examination of 14 exposures 
made with 65 kilovolts peak with the 
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Table 4 ® Comparison of exposure of gonadal region from complete oral roentgenographic examination made 
it 65 kv. p. with that made at 90 kv. p. 











Time of Average of | Time of Average of | Reduction 
exposure | gonadal | exposure | gonadal in gonadal 
with 65 air-dose with 90 |  air-dose air-dose 
Vertical kv.p. with 65 kv.p. with 90 with 90 
Region angulation | teconds kv.p. (seconds) kv.p. kv.p. (%) 
Maxillary central incisors +45° 2.25 0.366 mr 0.81 0.326 mr 10.9 
Maxillary cuspid +45° 2.00 0.334 mr 0.72 0.295 mr 11.7 
Moxillary bicuspids +35° 2.00 0.338 mr 0.72 0.296 mr 12.4 
Moxillary molars +30" 2.50 0.380 mr 0.90 0.338 mr 1.1 
Mandibular central incisors —15° 1.75 0.265 mr 0.63 0.222 mr 16.2 
Mandibular cuspid — 20° 1.75 0.243 mr 0.63 0.215 mr 11.5 
Mandibular bicuspids —10° 1.75 0.268 mr 0.63 0.231 mr 13.8 
Mandibular molars 0° 2.00 0.264 mr 0.72 0.237 mr 10.2 
Totals 28.00 4.285 mr 10.08 3.772 mr 12.0 


Total filtration equivalent to 2.25 mm. aluminum 
beam diameter at 7 in. from target:—2.75 in 
Tube current: 10 ma. Film: Radia-Tized. 
Target-skin distance:—7 in 


same examination, made of the same 
patient, but with 90 kilovolts peak, a 
definite procedure was followed. The 
times of exposure made with 90 kilovolts 
peak were 36.0 per cent as long as the 
times of exposure made with 65 kilovolts 
peak (conversion factor = 0.36. Fig. 5). 
Roentgenograms were made of the central 
regions, each twice, once with 65 kilovolts 
peak and once with 90 kilovolts peak. 
Roentgenograms were then made of the 
remaining regions, first on one side of the 
patient with 65 kilovolts peak and then on 
the other side with 90 kilovolts peak. The 
contribution to the exposure of the gonads 
was measured for each region. To arrive 
at the total gonadal exposure from a 14- 
film examination made with 65 kilovolts 
peak required that the contributions 
from the two central regions be added 
to double the contributions from the 
other six films that were exposed with 
65 kilovolts peak in order to obtain the 
contribution of 14 films. The same pro- 
cedure was used to find the gonadal ex- 
posure resulting from the examination 
with 90 kilovolts peak. The results of these 
numerous measurements are averaged in 
Table 4. 

The averaged gonadal doses listed in 
Table 4 were not the doses absorbed by 
the gonadal tissue at the center of the 


testicles, but only air-doses. However, an 
approximate factor was determined ex- 
perimentally for converting the air-dose 
to the dose absorbed by gonadal tissue. It 
was assumed for the adult man that the 
average thickness of a testicle was 14 
inches. Since it was not possible to insert 
the large 1.0 mr ionization chamber into 
the center of such a small organ, an in- 
direct method was chosen. 

It appears obvious that the radiation 
scattered to the region of the gonads will 
be less penetrating than the primary beam. 
Therefore if, for the primary beam, a 
factor is found for converting air-doses to 
the actual doses received by tissue, this 
factor would be conservative when ap- 
plied to air-doses of the less penetrating 
scattered radiation. This factor was found 
to be approximately 50 per cent and was 
determined with the machine that was 
used in the tests with the male subjects. 
The factor is the depth-dose (expressed 
as a percentage of the air-dose) that was 
measured 3% inch below the surface of a 
large tub of water the surface of which 
was 26 inches from the focal spot of the 
x-ray tube. A distance of 26 inches was 
chosen for this test because the distance 
between the gonads and the occlusal plane 
for the average subject was about 26 
inches. 
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When the conversion factor, 0.5, is ap- 
plied to the measurements of the total 
air-dose listed in Table 4, the doses ab- 
scrbed by tissue that are effective at the 
center of the testicles become 2.14 mr 
and 1.88 mr for complete oral roent- 
genographic examinations (14 _ films) 
made with 65 kilovolts peak and 90 kilo- 
volts peak respectively. 

It also is possible to calculate the per- 
centage of reduction in facial and gonad- 
al doses when changing from 65 kilovolts 
peak to 90 kilovolts peak (Table 5). These 
calculated values are reasonably similar 
to the values determined experimentally. 
The figures used in this illustration appear 
earlier in this paper. 

Examinations by posterior bitewing 
roentgenograms were made of 25 adult 
men (18 years and over) and 9 boys who 
ranged from 3 to 12 vears of age. The 
roentgenograms of the adults were made 
with 65 kilovolts peak on one side and 90 
kilovolts peak on the other. The lengths of 
exposure with Radia-Tized film were 2.5 
and 0.9 seconds for the 65 and 90 kilovolts 
peak technics respectively. The vertical 
angulation was 8 degrees downward, and 
all of the other technical factors were the 
same as were used in the periapical ex- 
aminations previously discussed. Experi- 
ence has indicated that the following 
factors, 0.65, 0.75, and 0.9, should be used 
to convert the time of exposure for the 
adult’s posterior bitewing to times of ex- 


Table 5 


| 65 kv.p. 
(A) 
(1) Relative times of exposure i 
(2) Relative roentgen output 
r per second 1. 
(3) Relative facial doses (1x2) . 
(4) Relative rates of radiation 
scattered 1. 
(5) Relative amounts of scat- 
tered radiation reaching 
gonads (1x4) 1, 
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posure appropriate for children aged 3, 5, 
and 12 years respectively. The children in 
this series of tests were exposed only with 
65 kilovolts peak. 

The adult’s examination by the bite- 
wing technic resulted in an averaged air- 
dose at the region of the male gonads of 
0.344 mr per film and 0.304 mr per film 
for 65 and 90 kilovolts peak technics re- 
spectively. The dose absorbed by tissue 
that is effective at the center of the testicle 
would be one half of the air-dose. The use 
of the 90 kilovolts peak technic resulted in 
a decrease of 11.8 per cent in the exposure 
of the male gonads. 

With a group of nine male children, 
ranging from 3 to 12 years of age, 
measurements were made of the air-dose 
found in the region of the gonads from 
various periapical and lateral-jaw ex- 
aminations. Lateral-jaw examinations also 
were performed on seven adults and 
similar measurements made with them. 

In addition to measuring the con- 
tribution of each dental exposure to the 
gonadal dose of the child or adult, 
measurements were made of the distance 
from the seat of the dental chair to the 
occlusal plane of the seated patient. These 
latter measurements provided an approxi- 
mation of the distance that the secondary 
or scattered radiation from the 
traveled to reach the gonads. 

To illustrate how the rate for the gon- 
adal dose varies as a function of the 


face 


® Percentage of reduction in facial and gonadal doses achieved by changing from 65 kv.p. to 90 kv.p 


Calculated 


reduction 
in dose Measured 
90 kv.p (A-B) 1M reduction 
(B) a in dose 
0.36 
2 
0.72 28.% 21.5% 
2.4 
13.6% 


0.864 


———————— — ee 
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the length of the torso, the rate for the air- thinner structures, but the two factors do 
dose at the region of the gonads for each _ not entirely cancel each other. The effect 
examination has been expressed as milli- of these two factors on the gonadal ex- 

-P roentgens per second and is plotted in posure of the child are illustrated in Table 


Figure 15 against length of the torso. 
These data indicate that the rate of ex- 
posure of the gonads falls rapidly with 
increasing length of the torso. Because of 
their shorter bodies, children receive 
radiation in the region of the gonads at a 
greater rate from a given exposure of the 
face than does a taller adult who is simi- 
larly exposed. Part of the effect of the 
higher rate of gonadal exposure of the 
child is cancelled by the shorter time of 
exposure that is indicated by the child’s 


6, in which values for the rates of gonadal 
dose taken from Curve D in Figure 15 are 
used. 

This example indicates, although a 
three year old child has a relative rate for 
gonadal dose 234 times that of an adult, 
his relative gonadal dose is only 1% 
times that of an adult because of the 
shorter exposure time used for children of 
this size. 

To test the theoretical reductions in 
gonadal doses by making various changes 
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Table 6 ® Effect of higher rate of gonadal exposure of child and shorter time of exposure 
Rates of gonadal dose taken from Curve D in Figure 15 


Gonadal 
Age air-dose 
rate 
(Adult) 18 years 0.14 mr/sec 
12 years 0.22 mr/sec. 
6 years 0.31 mr/sec. 
3 years 0.38 mr/sec. 


in technic, special tests were performed 
with adult ‘men. With two individuals, 
measurements made to discover 
whether reducing the time of exposure by 
20 per cent and prolonging the time of 
development in high-energy developer at 
68°F. from 3 to 5 minutes would reduce 
also the gonadal dose by 20 per cent. The 
average reduction in the measured gon- 
adal dose was 18.25 per cent. 


were 


With four individuals, measurements 
were made to discover whether switching 
from Radia-Tized to Ultra-Speed film 
and reducing the times of exposure by 79 
per cent would reduce also the gonadal 
dose by 79 per cent. The average re- 
duction in the measured gonadal doses 
was 80.9 per cent. 

With one individual, measurements 
were made to determine whether changing 
from a lead diaphragm that allowed 9.62 
sq. in. of the patient’s face to be irradiated 
to another diaphragm that allowed 3.14 
sq. in. to be irradiated, or a 67.4 per cent 
reduction of the area exposed, would re- 
duce the gonadal dose by the same per 
cent. The reduction in the measured 
gonadal dose was found to be ‘64.7 per 
cent. 

With five individuals, measurements 
were made to determine whether chang- 
ing from a cone which provided a 7¥ in. 
target-skin distance to another which pro- 
vided a 15 in. distance, and also increasing 
the times of exposure fourfold, would 
have any change on the gonadal dose. 
There was no change in gonadal dose 
within the limits of the experimental 
errors associated with this type of study. 


Reictive Relative Relative 
gonadal 
times of gonadal 
3ir-cose ' 
exposure doses 
rate 
1.00 1.00 1.00 
1.57 0.90 a 
221 0.75 1.66 
2.72 0.65 1.77 


DISCUSSION 


Every day, people’s bodies receive 0.4 mr 
of exposure from cosmic rays from the 
heavens above and from the radioactive 
minerals in their bodies and in their en- 
vironment. In th¢ course of 30 years, ex- 
posure from these natural sources of 
radiation will amount to approximately 
4,300 mr. In this same period of time, they 
will receive 100 mr from the testing of 
atom and hydrogen bombs if the present 
rate of firings is continued. This exposure 
of 100 mr per 30 years, the government 
says, is a very small amount and should be 
no cause for alarm insofar as genetic 
damage is concerned. 

From this present study, it has been 
determined that a complete oral roent- 
genographic examination consisting of 14 
films, exposes the gonads of the adult man 
to an absorbed-tissue dose of 2.14 mr when 
the following technical factors are used: 

65 kilovolts peak 

10 milliamperes 

Total time of exposure—28 seconds 

Short cone—7 in. target-skin distance 

Diameter of beam at tip of cone 

2.75 in. 
Total equivalent filtration— 
2.25 mm. aluminum 

These data indicate that 46 complete 
roentgenographic examinations of an 
adult man would expose his reproductive 
cells to about 100 mr, the same negligible 
amount that he will receive from testing 
of bombs in 30 years. It should be noted 
that women receive even less irradiation 
of the reproductive cells than do men. 
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RADIATION 


During the complete oral roentgeno- 
graphic examination, the most heavily 
exposed area of skin, which is over the 
region of the maxillary bicuspids, received 
a skin-dose of only 6.5 r, whereas 23.8 r 
measured in air) was the sum of all of 
the radiation used to expose the 14 films. 
Of the 23.8 r delivered to the face, 
only 0.00214 r effectively reached the 
male gonads. Therefore, approximately 
1/10,000 of the roentgen-ray radiation 
directed to the face during the dental 
examination ever reached the _ repro- 
ductive organs. Only that radiation which 
reaches these organs is genetically im- 
portant. 

Draping a sheet of leaded rubber over 
the pelvic region of a patient is entirely un- 
necessary if the dental roentgenographic 
examination is made under the conditions 
previously outlined. The leaded rubber 
apron would merely call attention to a 
negligible hazard. 

The use of higher-speed films will re- 
duce greatly the exposure of the patient. 
High-speed film usually can be used with 
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older x-ray machines equipped with me- 
chanical timers by operating with 2.5 
milliamperes instead of the usual 10 milli- 
amperes. This change quadruples the 
times of exposure to a length of time that 
can be measured accurately with existing 
timers. The use of Ultra-Speed film will 
reduce the absorbed dose of gonadal tissue 
from the complete examination of the 
mouth to 0.45 mr, almost the same 
amount that people receive each day of 
their lives from natural sources of radi- 
ation. Certainly the benefits of such 
judicious use of roentgen-ray radiation in 
dentistry far outweigh any possible hazard 
incurred. 

The use of high-speed film with the 
child is desirable from the standpoint of 
minimizing his exposure and also mini- 
mizing the possibility of movement dur- 
ing the exposure. 

In Table 7 are listed various changes in 
technic according to their recommended 
order of adoption. In this evaluation such 
factors as time of exposure, reduction in 
the facial and gonadal doses, cost of the 


Table 7 ® Changes in technic according to recommended order of adoption 





Factor Change in 
to be time of 
changed exposure 

1) From 

0 to 1.75 mm. Al. 

filter added 42.5% inc. 
(2) From 

3.5 to 2.75 in. 

diameter x-ray beam 

at 7” from target None 
(3) From 

Radia-Tized to 

Ultra-Speed film 79.0% red. 
(4) From 

3 minute to 5 minute 

developing time at 68°F. 

with high energy developer 20.0% red. 
(5) From 

65 kv.p. to 

90 kv.p. 64.0% red. 
(6) From 

0 to 0.35 mm. cu.+ 0.50 mm. 

Al. added filter 510% inc 


(7) From 
7.5 in. to 15 in. 
target-skin distance 400%, inc. 


Calculated 


Per cent Change in 
ae scattered dose 
reduction in . roentgenographic 
: reaching gonads 
facial dose | contrast 


(% reducticn) 


57.1 31.0 Slight decrease 

Y 
38.3 30.0 Slight improvement 
79.0 79.0 Slight decreose 
20.0 20.0 None 
28.0 13.6 Slight decrease 
83.7 56.0 Great decrease 
Same Some Same 
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change, and quality of the roentgeno- 
grams produced have been taken into 
consideration. 


SUMMARY 


The effect that each of several technical 
factors had on the doses of roentgen-ray 
radiation that reached the dental patient 
while he was being examined roentgeno- 
graphically were studied. Under certain 
conditions, it was found that a complete 
roentgenographic examination of the jaws 
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of the adult patient resulted in 23.8 r 
(measured in air) being administered to 
the face and approximately 1/10,000 of 
that amount, or 2.14 mr, effectively reach- 
ing the male gonads. The length of the 
patient’s torso was found to influence 
greatly the gonadal dose received. The 
relative gonadal dose for the three year 
old child was found to be 134 times as 
much as was received by the adult. Vari- 
ous changes in technic are recommended 
to reduce further the amount of radiation 
that reaches the dental patient. 


Use of a sodium dehydroacetate-sodium oxalate 


dentifrice in the control of dental caries 


G. F. Sulser,* D.D.S.; R. R. Fosket,+ D.D.S., M.S.D., and 
L. S. Fosdick,t Ph.D., Chicago 


If the decalcification of the tooth during 
the carious process is due to the acids 
formed by an enzymic degradation of 
carbohydrate from ingested food,! then 
it should be possible to prevent dental 
caries by preventing acid formation on 
the tooth surface. Actually, every success- 
ful method for the control of dental 
caries,?* with the exception of the use 
of fluorides,’ has in one way or another 
prevented the formation of acids. 

From the theoretical aspects of the 
problem, it would seem logical that, . if 
the acids are formed by the action of 
enzymes, substances that would inhibit 
the action of these enzymes should be 
useful in the control of dental caries. 
Until recently, this method of approach 
has been unsuccessful. There are literaily 
hundreds of compounds that will inhibit 


the glycolytic enzymes but that seem to 
have no effect on acid formation in situ 
on the tooth surface within a relatively 
short time after their application. 


This study was supported in part, by a grant to 
Northwestern University Dental School by the Lambert- 
Hudnut Division of Warner-Lambert Pharmaceuticals, 
Inc. 


*Former faculty member, Northwestern University 
Dental School. 


tAssociate professor of radiology, Northwestern Un 
versity Dental! School. 


tProfessor of chemistry, Northwestern University Den- 
tal School. 
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Safety of dental roentgenography 


assured by modern technics and equipment 


Now that the initial wave of concern caused by the report of the National Academy 
of Science on the effects of radiation on human health has subsided and researchers 
have had an opportunity to investigate the various dangers attributed to the taking of 
dental roentgenograms, it appears that the dangers are far less than at first supposed. 

At a meeting of the Council on Dental Research of the Association November 22, 
1957, that agency, after restudy of all the evidence at hand, issued the following 
reaffirmation of policy regarding radiation hygiene: 


The Council on Dental Research of the American Dental Association reaffirms its belief 
that there is no justification for undue concern by patients undergoing x-ray examinations of 
the teeth and jaws. 

X-ray examinations are an essential aid in dental care. The curtailment of such examination 
in oral health service would handicap the dentist and impair proper diagnosis and treatment 
planning. 

Millions of x-ray examinations have been made by dentists without a report of injury to a 
patient. Recent research has shown that x-ray examinations of the teeth now can be made 
with*even less radiation when the x-ray beam is properly filtered, centered with a lead 


diaphragm, and when super-speed film, increased kilovoltage and longer developing time are 
used. 


The assurance of the Council on Dental Research came hard on the heels of two 
other statements of assurance issued during the recent Miami meeting of the Asso- 
ciation. The first of these statements was issued by five of the nation’s better known 
authorities concerned with the subject after their participation in a panel discussion 


Reprinted from The Journal of the American Dental Association, Volume 56, pages 113-114, January 1958. All 
expressions of opinion and all statements of supposed facts are published on the authority of the writer over 
wh signature they appear and are not t be regarded as expressing the views of the American Denta 
A tins nile h statements r or ns have been adopted by the Association. 
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on “X-radiation in the Dental Office.” The five authorities are: Albert G. Richards, 
M.S., moderator, Berwind P. Kaufmann, Ph.D., William O. Caster, Ph.D., E. Dale 
Trout, D.Sc., and Robert J. Nelsen. Their assurance is contained in the following 
statement: 


1. Exposure of the human body to x-ray radiation is biologically undesirable and should be 
kept to the lowest possible level without sacrificing the essential uses of radiation in diagnosis 
and therapy. 

2. Dental radiographs are an indispensable diagnostic aid in the maintenance and care of 
the teeth, which in turn contribute greatly toward the preservation and improvement of the 
health of the individual. 

3. An x-ray examination of the entire mouth can be made with ultra-fast films and a small, 
properly filtered x-ray beam, which exposes the patient’s face to a total of 5 roentgens (with 
no one area of skin receiving more than 1.5 roentgens) and the reproductive cells to an 
effective tissue dose of no more than 0.0005 roentgens. The annual exposure of the face and 
reproductive cells by these amounts of radiation during an x-ray examination of the entire 
mouth constitutes a very minor genetic and biological hazard to the patient as compared 
with the potential benefits to the dental health of the patient. 


A second and strongly corroborating statement on the subject was issued during 
the Miami meeting of the Association by the American Academy of Oral Roent- 
genology signed by the Academy’s Committee on Radiation Protection: A. G. Rich- 
ards, M.S., chairman; G. M. Fitzgerald, R. J. Nelsen, H. D. Spangenberg, Jr., and 
S. S. Wald. 


The Academy’s reassuring statement is as follows: 


Concern, regarding the exposure of the population to x-ray radiation, has swung like a 
pendulum from the indifferent attitude of a few years ago to the present state of undue appre- 
hension. This change in attitude has had both good and bad effects in dentistry. 

The extreme concern displayed by some persons has led them to forego the obvious benefits 
of x-ray examinations of the teeth because of the remote possibility of some genetic or patho- 
logic damage occurring. They ignore the accepted fact that dental radiographs are an indis- 
pensable diagnostic aid in the maintenance and care of the teeth, which in turn contribute 
greatly toward the preservation and improvement of the health of this and future generations. 

The present awareness by the dentist of his role in the exposure of the population to x-ray 
radiation has stimulated research into new x-ray techniques which use radiation far more 
efficiently and reduce greatly the exposure of both the patient and the dentist. 

Methods for producing complete dental x-ray examinations are available now that present 
no greater hazard to the patient’s genetic system than does his minute daily exposure by cosmic 
rays and other naturally occurring radiation. No one has any concern regarding this small, 
unavoidable, daily exposure by this naturally occurring radiation because man has always been 
exposed by it and has survived quite successfully. 

It is the conviction of the American Academy of Oral Roentgenology that, since dental 
x-ray examinations can be made with very small amounts of radiation when the most modern 
techniques are used, there should be no cause for concern regarding possible genetic damage 
or any other type of damage. The benefits of the judicious use of x-rays in dentistry far 
outweigh any possible biological consequences that might be involved. 


These three assurances provided by three competent and highly respected bodies 
should enable the most retiring and inarticulate dentist, concerned with his patients’ 
health, to counteract the unscientific advice offered by some newspaper columnists 
and other writers whose scientific education was obtained, not in the halls of science, 
but in a school of the writing arts. 
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Reduction of radiation output 


of the standard dental x-ray machine 


utilizing copper for external filtration 


Seymour H. Yale,* D.D.S., and Leonard S. Goodman,t Ph.D., 


Chicago 


There is a growing awareness on the 
part of the practicing radiologist, the 
geneticist and the pathologist that the 
biological burden accompanying diag- 
nostic roentgenography may be much 
greater than is desirable.’ It has been ap- 
parent for some time that surface tissue 
erythema could be reduced with alumi- 
num filtration wherein the aluminum 
filter absorbs the softer roentgen rays. 
These very soft, low energy roentgen 
rays are disseminated only within the soft 
tissues of the face and do not contribute 
to the exposure of the film.” 

Although the possibility of using such 
external filtration has been common 
knowledge for many years, most dentists 
have failed to include such filters in their 
x-ray apparatus. The failure of the pro- 
fession to discipline itself has led public 
health authorities in various states to 
sponsor legislation which makes it legally 
incumbent on the dentist to use some 
minimum filtration.* 4 

Even these minimum standards pro- 
duce an effective roentgen ray field that 
is high for the typical dental roentgen ray 
operation (10 milliamperes, 65 kilovolt 
peak, using medium speed film at an 
average exposure of two seconds). A 
further maximum reduction of radiation 
should be the goal of every dentist, both 
from the standpoint of his personal health 


354 


and of his feeling of responsibility and 
concern for the safety of his patients. 

Etter® pointed out in a recent article 
that significant progress could be made 
in this direction if fast roentgenographic 
film, aluminum filters, and a high speed 
electronic timer were used. His work was 
carried out using a 60 through 100 kilo- 
volt peak roentgen ray source. 


INVESTIGATION 


The present paper reports on a method 
of accomplishing the same end with the 
standard 10 milliampere, 65  kilovolt 
peak dental x-ray machine using copper 
filtration, fast film and the mechanical 
timer now employed in most dental 
offices. The dentist needs to make only 
minor changes in his technic of exposure 
and development; his equipment is aug- 


*Associate professor and head of department of 
radiology, University of Illinois College of Dentistry. 

tAraonne Nationa! Laboratory. 

1. The biological effects of atomic radiation. Wash- 
ngton, D. C S. National Academy of Sciences, 
National Research Council, 1956. 

2. Files, G. W. Medical radiographic 
Springfield, tll., Charles C Thomas, 1954, p. 108. 

3. Texas State Department of Health. Regulations 
on radiation exposure. Austin, Texas, Texas State Depart 
ment of Health, Sept. |, 1956. 

4. New York State Department of Health. The sani- 
tary code, chapter XVI. Aibany, N. Y., New York State 
Department of Health. 

5. Etter, L. E. Radiation dose reduction by higher 
voltage dental roentgenography. J.A.D.A. 53:305 Sept 
1956. 


technic. 
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the 
filter. The resulting roentgenograms ex- 
s 


mented by the addition of 


proper 
hibit the “long gray scale” type of con- 
trast. Such have an 


improved diagnostic value and are com- 


roentgenograms 


parable to those produced with the new 
90 kilovolt peak machine. At the same 
time, the effective roentgen ray exposure 
to the patient is reduced by 90 to 97 per 
cent. 

High speed film, when used for radia- 
tion dosimetry, range with an 
limit of about 0.6 r. This means 
that 0.6 r exposure blackens the film to a 
point at which a minimal amount of light 


has a 
upper 


passes through it. To reach a range well 
below the “blackening”’ level, the radia- 
tion reaching the film can be reduced 
either by shortening the exposure or by 
attenuating the beam with filters. The 
resultant exposure of the film then falls 
within a range of the film density limits 
and a diagnostic roentgenogram can be 
taken with roentgen ray exposure smaller 
than 0.6 r. 

It is advantageous to attenuate selec- 
tively the low energy quanta in the roent- 
gen ray beam by using proper filtering 
material. The selective filtration acts to 
harden the beam, and allows utilization 
of only the higher energies of the beam 
to expose the film. It is this beam of high 
average energy quanta which produces a 
roentgenogram with a “long gray scale” 
contrast range and effectively increases 
the image detail. In comparison, the high 
contrast black and white roentgenogram 
is produced mainly by the low energy 
roentgen rays. The absorption factor for 
these low energy quanta differs noticeably 
in soft tissues and in calcified structures. 

In the laboratory, this concept may be 
demonstrated by using a monoergic roent- 
gen ray source; that is, one producing 
roentgen rays of only one energy. For the 
monoergic 25 kilovolt roentgen rays, the 
mass absorption coefficient for carbon is 
0.315 sq. cm. per gram; for calcium it is 
6.6 sq. cm. per gram. At this energy level, 
a crisp, short contrast scale, black and 
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white image is produced. The monoergic 
+7 kilovolt roentgen rays, with mass co- 
efficients of absorption for carbon and 
0.185 sq. cm. per gram and 
1.10 sq. cm. per gram, respectively, create 
an image with a longer scale of gray, 
Although the teeth will not stand out in 
harsh contrast to the soft tissues at the 
47 kilovolt level, incipient changes in the 
calcium-containing structures become 
more apparent. At the same time, the 
common tendency to out” the 
image is eliminated so that resorptive 
changes occurring interdentally and peri- 
apically are more readily recognizable. 
In practice, the monoergic 25 kilovolt 
roentgen rays may be compared to the 
65 kilovolt peak, unfiltered-roentgen ray 
source. The monoergic 47 kilovolt roent- 
gen ray is comparable to the copper 
filtered 65 kilovolt peak machine or to 
the aluminum filtered 90 kilovolt peak 
machine. 


calcium 


“burn 


MATERIALS 


The following materials were used in the 
study: 


1. Standard 65 kilovolt peak, 10 milli- 
ampere dental x-ray machine (with 0.5 
mm. inherent aluminum equivalent filtra- 
tion). 


2. Ninety kilovolt peak, 15 milli- 
ampere dental x-ray machine (with 1.5 
mmm. inherent aluminum equivalent filtra- 
tion). 


2 


3. Condenser -r 
with 25 r chamber. 


meter (Victoreen) 


4. Ultra-speed dental x-ray film (Ko- 
dak). 


5. Aluminum step wedge penetrome- 
ter (1 mm. steps). 


6. Filters (for external filtration). 


a. Aluminum (0.5 mm. and 1.0 
mm.) 
b. Copper (0.125, 0.250, 0.375, 


0.5, 0.750 and 1.0 mm.) 
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Table © Level of effective radiation in air at 8 inch 
target-film distance, using 10 milliampere and 65 kilo- 


Dose 
(r per second) 


Copper Aluminum 
0 3.6 
0.125 0 59 
0.250 0 .25 
375 0 12 
0.500 0 .083 
).750 0 .035 
1,000 0 015 
0.5 2.4 
1.0 1.7 
1.5 1.3 
125 1.5 38 
25 1.5 18 
0.375 1.5 AW 
METHOD 


A series of readings were taken with the 
Victoreen meter; the filters listed in the 
accompanying table were used. Exposures 
up to 20 seconds were used so as to ac- 
cumulate sufficient ionization within the 
chamber and to allow accurate determi- 
nations of the dose rate. Data in the 
table indicate that when the dentist uses 
this machine in an unfiltered condition, 
at a two second exposure, the patient re- 
ceives in excess of 7.0 r per exposure. 

This excessive dose exists for two 
reasons: first, a large fraction of the un- 
filtered beam is made up of low energy 
radiation which is disseminated into the 
soft tissues of the face and does not con- 
tribute to the exposure of the film; and 
second, the medium speed film most 
commonly used in dental roentgenog- 
raphy requires relatively greater increase 
in exposure time. The use of copper fil- 
tration selectively attenuates the undesir- 
able soft radiation in the beam and 
simultaneously reduces the total effective 
radiation at the film. This in turn per- 
mits the use of ultra-speed film without 
changing the time of exposure. 

From the table it can be noted that the 
first 0.125 mm. of copper attenuates the 
beam by about 83 per cent. This makes it 
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possible to calculate that the unfiltered 
beam is absorbed by copper to the same 
degree as a monoergic 25 kilovolt roent- 
gen ray. After the beam has passed 
through 0.250 mm. copper, it behaves 
like a monoergic 34 kilovolt roentgen ray. 
Finally, when a filter of 0.375 mm. of 
copper is used, the beam assumes the 
characteristics of a 47 kilovolt roentgen 
ray. Increasing the copper filtration be- 
yond this thickness does not further 
harden the beam appreciably. It must 
be remembered that in the process of 
absorbing roentgen rays, copper, in turn, 
emits its characteristic K radiation, a 9 
kilovolt ray. The elimination of these soft 
rays can be accomplished by adding 0.5 
mm. aluminum after the copper. The 
addition of the aluminum, however, does 
not change the characteristic of the cop- 
per filtered rays. 

When the 65 kilovolt peak roentgen 
ray beam, filtered with 0.375 mm. of 
copper and 0.5 mm. of aluminum, was 
used clinically, the resulting roentgeno- 
grams exhibited the “long gray scale” con- 
trast diagnostically desirable. The effec- 
tive tissue dose for the two second ex- 
posure required was 0.24 r (as compared 
with the unfiltered dose of 7.2 r). To 
confirm the quality of the filtered roent- 
gen ray beam, roentgenograms of an 
aluminum penetrometer were made on 
ultra-speed film. These roentgenograms 
were comparable to images similarly re- 
corded with a 90 kilovolt peak source. 


SUMMARY AND CONCLUSIONS 


Since it was recognized that there is a 
need for a reorientation in the dentist’s 
present thinking toward radiation protec- 
tion, a practical research problem was 
initiated. 

A standard dental x-ray machine, 
operating at 10 milliampere, 65 kilovolt 
peak, at a two second exposure with 
ultra-speed film produced 0.24 r in air 
when externally filtered with 0.375 mm. 
copper and 0.5 mm. aluminum. This was 
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an approximate reduction to 1/30th of 
the unfiltered dose in air (7.2 r). These 
values are for a specific machine and may 
require minor alterations with respect to 
brand or individual machine variations. 

Diagnostically superior roentgeno- 
grams, of a quality comparable to that 
produced by a 15 milliampere, 90 kilovolt 


RADIATION 





HAZARDS 


peak dental x-ray machine, were achieved 
when copper-aluminum filtration was 
used. 


The authors wish to thank R. S. Landauer, Jr., Park 
Forest, Ili... and Mr. J. D. Hauptfuehrer and technical 


staff in the department of radiology, University of 
Illinois College of Dentistry, for their technical 
assistance. 


Survey and analysis of roentgen exposure of 


dentists: preliminary report 


Seymour H. Yale,* D.D.S., and J]. D. Hauptfuehrer,¢ Chicago 


A survey was made of the radiation re- 
ceived by dentists in 113 Chicago dental 
offices with 122 x-ray machines. Al- 
though the average dentist surveyed is 
operating his x-ray equipment under safe 
conditions, individual dentists can estab- 
lish a more acceptable level of personal 
safety by: (1) establishment of correct 
collimation and filtration in each x-ray 
machine, (2) utilization of high-speed 
film to reduce exposure, and (3) use of 
a timer cord with a minimum length of 
eight feet. The use of filtration reduced 
the machine’s roentgen output by 18 per 
cent, and reduced the dosage to the oper- 
ator by 43.4 per cent. 


The current awareness of potential radia- 
tion hazards in the dental office has 
created a great:deal of unrest and con- 
fusion among the members of the pro- 
fession. Recent extensive studies'* by 
independent researchers in the field of 
dental roentgenology have been signifi- 


cant in helping to solve this problem. 
However, to date, little work has been 
done in assessing the degree of radiation 
exposure of dentists, through a relatively 
large sampling of dental offices. 

The purpose of this study was to con- 
duct a comprehensive survey of the x-ray 
facilities in 200 dental offices, under ac- 
tual operating conditions. This is a pre- 
liminary report of findings on 122 x-ray 
machines in 113 of these offices. 


REVIEW OF THE LITERATURE 


In a comprehensive review of the liter- 
ature, English® indicated that many haz- 
ards may exist in dental roentgenography 
when personnel are not aware of the 
potential danger of overexposure to 
roentgen rays. 

Budowsky and Kutscher® made the 
first significant attempt to collect data 
on roentgen-ray exposure of dentists. 
None of the 71 dentists in their study 
received more than the then allowable 
maximum dose of 0.3 r per week, but 
nine of them were exposed to more than 





(1) 
4) 


(6) 
per } 
Per « 


(12) 
to a 
(14) 
Chee 


(19) 
(21 
of ti 
expe 
26° 


Fill 
(28 
(30 
of ti 
duri 


(35 


(39 
of t 
dur 


ad 





ved 
as 


Park 
ical 
+ of 
ical 


iter- 
haz- 
phy 

the 


to 


the 
Jata 
tists. 
tudy 
able 

but 
than 


RADIATION HAZARDS 


801 


50 e THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


1) Name a 
4) Address 


(2) Age — (3) Yrs. in Prac. 








(6) Average number of days in office per week__ 


per year 
Per cent of exposures per operator: 
(9) D.D.S. 





to a film badge service? 
(14) What brand of x-ray film do you use? 
Check speed of x-ray film used: 

(15) Slow 








19) Brand of x-ray machine- 


(8) Estimated number of single x-ray exposures per week 


% (10) Dental Asst.___% 
(12) Do you now subscribe to a film badge service? 


(16) Medium __ 
18) What is your average upper molar exposure? 


(5) Telephone 


(7) Estimated number of working weeks 





(11) Hygienist % 
(13) Have you ever subscribed 





(i7) Fat. 
second. 





(20) Model No 





(21) Serial No. 
of timer cord___ 
exposure ? 
26) What kind? 





—— (22) Approx. age 4 matinee 
(24) How far do you stand from the patient’s head during 
_ft. (25) Have you added any filtration? 
(27) How much? 


(23) Length 





Fill out this sheet only if you have more than one machine. 


(28) Brand of x-ray machine 
(30) Serial No______ 
de ee 
during exposure—__ 
(35) What kind? 











37) Brand of x-ray machine 
(39) Serial No.— 
ot We eee 
during exposure ? i. 
(44) What kind?___ 











Fi 


the currently acceptable maximum dose 
of 0.1 r per week.? 

After a survey of six typical dental 
offices, Nolan and Patterson® indicated 
that the facilities they found “presented 
hazards in a greater or lesser degree.” 
They further emphasized the need for 
every possible precaution inasmuch as all 
operators were subject to some exposure. 
Data were collected from three of 32 
additional machines in the same study. 
An average output of 178 r per minute 
was reported for these machines. 

Fixott, Claycomb and Pflugrad,® in a 


(31) Approx. age of machine 


(40) Approx. age of machine_________ 


(29) Model No. 








(32) Length 


(33) How far do you stand from the patient’s head 
ft. (34) Have you added any filtration? 


(36) How much? 


(SB) Model New 
(41) Length 


(42) How far do you stand from the patient’s head 
(43) Have you added any filtration ? 


(45) How much ?_ 


g. | * Radiation survey questionnaire 


survey of 37 machines, found an initial 
average output of 113.1 r per minute. 
When a long cone and filtration were 
employed, the output dropped to 10.2 r 
per minute. 


METHOD OF PROCEDURE 


A radiation survey questionnaire was 
mailed to a random sampling of 600 
dentists practicing in the Chicago area. 
Each dentist was advised that he would 
become eligible for a survey of the radia- 
tion output of his x-ray equipment upon 








completing and returning the question- 
naire. The survey was conducted in two 
phases: (1) collection of specific items 
relating to operator and machine by 
means of the questionnaire and (2) 
measurement of the relative roentgen 
output of each machine and radiation 
dose to the operator. 

Four teams of senior students, in the 
College of Dentistry, University of Illi- 
nois, (Bertram Goodhart, Stanley Hell- 
man, Robert Hoehne, Richard Holt, 
Charles James, Calvin Johnson, Roland 
Rudnick and Edward Tye) were trained 
to operate the radiation-measuring equip- 
ment employed in the survey. An addi- 
tional senior student (Raymond Salvino 
assisted in coordinating the program 


Questionnaire * The questionnaire Fig. 
1) and covering letter were designed with 
the cooperation of B. Duane Moen, di- 
rector of the Bureau of Economic Re- 
search and Statistics of the American 
Dental Association. These were mailed 
to each of the 600 dentists. A self-ad- 





Fig. 2 * Method of measurement of relative’ 


roentgen output 
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Fig. 3 * “Cutie Pie’ survey meter 


dressed, stamped envelope was enclosed 
to expedite the return of the completed 
questionnaire. 


Radiation Measurement * The offices 
chosen for the survey were divided into 
geographical areas and a team of student 
surveyors was assigned to each area. Ini- 
tially, the student team contacted the 
dentists by telephone and set up appoint- 
ments for the surveys. The dentist was 
asked to make a patient available for a 
single x-ray exposure. In making the spe- 
cific survey, the student surveyors exam- 
ined each machine for collimation and 
added filtration. The dentist was ques- 
tioned on the number of films used per 
full mouth survey and the specific loca- 
tion of immediately adjacent x-ray equip- 
ment. 

With the patient in the chair and the 
dentist using the conventional +40 an- 
gulation (maxillary occlusal plane par- 
allel to floor) for the central incisor 
projection, a two-second exposure was 
made. The relative roentgen output and 
the dose to the operator were measured 
as follows: 


Measurement No. | (relative roentgen 
output) * The term “relative roentgen 
output” is used to denote a variation from 
the actual cone tip dosage, created by 
the interposition of the nose between the 
cone tip and chamber, and is to be in- 


terpreted as tissue-filtered dose. 
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meter with 
the 25 r chamber was used. The cham- 


The Victoreen roentgen 
ber was placed along a line connecting 
the point of the chin and the tissue over- 
lying the anterior nasal spine (Fig. 2). 
No. 2 (dose to 
The “Cutie Pie” survey meter 
and the Victoreen r meter (with 0.025 1 
chamber) were employed (Fig. 3 and 4) 
The “Cutie Pie” survey meter and the 
Victoreen 0.025 r chamber were as- 
sembled as a single unit. The complete 
assembly was held by the operator at 


Measurement oper- 


ator) ° 


navel level during the exposure (Fig. 5) 
The operator was asked to stand in the 
position he normally assumed during 
roentgen-ray examination. The operator 
was instructed to read the equilibrium 
position of the indicator needle of the 
“Cutie Pie.” This represented the posi- 
tion of the needle immediately before 
the exposure was terminated. When the 
“Cutie Pie” survey meter reading was 
less than 15, that reading was recorded. 
In all other instances, the Victoreen r 
chamber reading was recorded. 

The approximate time per survey was 
five minutes. 


FINDINGS 
1. The average age of the 122 ma- 


chines surveyed was 11.6 years. Filtration 
had been added to 16.8 per cent of these 
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machines and 22.6 per cent were colli- 
mated (Table 1). 

2. Whereas the average relative roent- 
gen output of unfiltered machines was 
1.74 r per second, the filtered machines 


showed a reduction in roentgen output 


Table 2 


3. Although the average timer cord 


of 18 per cent 


length was 6.85 feet, the average oper- 
ator-to-patient distance was only +4.97 
feet. 

4. Over 90 per the dentists 
$5.8 operated the 
x-ray equipment. Although 6.5 per cent 
of the dentists had subscribed to a film 


cent ol 


average age years ) 


badge service, none was currently sub- 
scribing. 

5. With unfiltered machines, the aver- 
age operator dose was 0.219 mr per sec- 
ond. Where 

Table 3), this dosage was decreased by 
43.4 per cent 


filtration was employed 


6. The average full-mouth roentgen- 

ographic examination utilized 14 films, 
with an average maxillary molar expo- 
sure of 2.2 seconds. The weekly average 
of single exposures was 55.9. 
7. The average relative roentgen out- 
put varied in the different brands of 
machines from 1.35 r per second to 2.88 
r per second (Table 4). 

8. Forty-seven dentists indicated that 
X-ray equipment was present in 
boring offices. 


neigh- 





Fig. 5 e Cutie Pie rvey meter-condcenser 


r-meter assembly 








Table 1 ® Summary of radiation survey findings in 122 
x-ray machines in 113 offices in Chicago 


Average dose to operator 


(all machines) .203 mr/sec. 
Average dose to operator 

(filtered machines) .124 mr/sec. 
Average dose to operator 

(unfiltered machines) 219 mr/sec. 
Average relative r output 

(all machines) 1.67 r/sec 
Average relative r output 

(filtered machines) 1.42 1r/sec. 
Average relative r output 

(unfiltered machines) 1.74 1/sec. 
Average distance from operator 

to patient 4.97 feet 
Average length of timer cord 6.85 feet 
Filtration (added) 16.8 % 
Collimation 22.6 % 
Average age of dentists 45.8 yeors 
Average age of machines 11.6 years 
Previous film badge subscription 6.5 Y% 
Current film badge subscription 0 % 
Average single exposures 55.9 per week 
Average molar exposure 2.2 sec. 
Average number of films 

per full mouth examination 14 


9. The evaluation of film speeds used 
was inconclusive because of inconsistency 
in reporting by the dentists. 

A complete summary of the basic find- 
ings is shown in Table 1. 


DISCUSSION : 


Although no attempt was made to differ- 
entiate between methods of filtration, 
several types were observed. Some ma- 
chines were filtered with copper and 
aluminum, by the method of Yale and 
Goodman,’ and others utilized aluminum 
only. 

Machines in the 11 to 15 year old age 
group had the highest relative roentgen 
output. Older units showed a decrease 
in relative roentgen output with age be- 
cause of tube wear. Newer machines also 
showed a decrease in relative roentgen 
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output. A possible explanation of this 
phenomenon is the incorporation of more 
effective inherent filtration in this group. 

Whereas added filtration in a machine 
effected some decrease in relative roent- 
gen output, the operator dose was de- 
creased even more. This may indicate 
that filtration is effective in reducing 


Table 2 * Average relative roentgen output by age 
of machine 


ene ees ] 7 aka 
Age of 


machine | Unfiltered Filtered — 
(years) ” 
0- 5 1.74 r/sec. 1.42 r/sec. 18.4 
6-10 1.77 r/sec. 1.55 r/sec. 12.4 
11-15 1.83 r/sec. 
16-20 1.60 r/sec. 
over 20 1.35 r/sec 


Table 3 ® Relation of operator-to-patient distance to 
Operator dose 


Unfiltered 





Distance oO Filtered 
(feet) tea | machine machine 
3 or less .239 mr/sec. 
4-5 .232 mr/sec. .095 mr/sec. 
6-7 .202 mr/sec. 


more than 7 116 mr/sec. .003 mr/sec. 


Table 4 ® Relationship between brand of x-ray ma- 
chine and relative roentgen output 


| Number of | Average age | Average relotive 


Brand machines lyrs.) r output Ir/sec) 
XRM 3 5.3 1.35 
wz. 45 13.37 1.39 
Fischer 7 16.9 1.43 
X-Cel-Ray 8 5.19 1.56 
Mattern 4 8 1.61 
Weber 17 12 1.74 
Misc. 2 13 1.81 
Ritter 30 10.13 1.90 
Meyer 6 12.8 2.88 

122 11.6 1.67 
(total) lav.) lav.) 
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secondary radiation without an appre- 
ciable loss of direct radiation energy. 

The average dentist covered in this 
survey is statistically “safe.” However, 
individual dentists may not be operating 
within the limits of safety as recommend- 
ed by the National Bureau of Standards.* 
Many dentists are receiving more than 
the maximum permissible dose per sec- 
ond'® and are safe only because of limited 
utilization of x-ray equipment. 

Certain measures which are mandatory 
if the dentist is to remain within per- 
missible exposure limits are: (1) estab- 
lishment of correct collimation and fil- 
tration in each x-ray machine; (2) 
utilization of high-speed film to reduce 
exposure further; (3) use of a timer cord 
of a minimum length of eight feet. 


SUMMARY 


This article is a preliminary report of a 
survey of the status of radiation exposure 
of dentists in 113 dental offices with 122 
x-ray machines. As a result of a random 
sampling of 600 Chicago area dental 
offices via a radiation survey question- 
naire, 42 per cent of the dentists re- 
sponded, requesting the survey service. 
Four teams of senior dental students 
at the College of Dentistry, University 
of Illinois, conducted these office surveys. 
Relative roentgen output of the machine, 
and dose to the operator were measured. 


In terms of his own safety, the “‘statis- 
tical dentist” in this survey is operating 
his x-ray equipment under safe condi- 
tions. However, evaluation of the data 
indicates that certain individual dentists 
can establish a more acceptable level of 
personal safety by collimation and filtra- 
tion of the x-ray machine, employment 
of more sensitive film and increasing the 
timer cord length. 

The element of patient safety was not 
investigated in this study. 


*Professor and nead of department of radiology, Co 


ege of Dentistry, University of Illinois 
tChief dental x-ray technician, department of rad 
o!ogy, College of Dentistry, University of Illinois. 
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Radiol. 28:266 May |955 

2. Etter, L. E. Radiation dose reduction by higher 
voltage dental roentgenography. J.A.D.A. 53:305 Sept 
956. 

3. Yale, S. H., and Goodman, L. S. Reduction of 
radiation output of the standard dental x-ray machine 
utilizing copper for external filtration. J.A.D.A. 54:354 
March 1957 

4. Richards, A. G. Roentgen-ray radiation and the 
dental patient. J.A.D.A. 54:476 April 1957. 

5. English, James A. An analysis of the dangers of 
x-ray irradiation. D. Radiog. & Photog. 25:1, 1952 

6. Budowsky, Jack, and Kutscher, A. H. Exposure of 
x-radiation during the general practice of dentistry. 
New York D. J. 19:298 June-July 1953. 

7. U. S. Department of Commerce. Addendum tc 
radiation handbook 60. Nationa! Bureau of Standards 
Washington, D. C., Government Printing Office, 1957. 

8. Nolan, W. E., and Patterson, H. W. Radiation 
hazards from the use of dental x-ray units. Radiology 
61:625 Oct. 1953 


9. Fixott, H. C.: Claycomb, C. K., and Pflugrad, A 
Dental office radiation hazards. Oregon D. J. 25:2 June 
1956 
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Printing Office, 1949. 


Symphony of Science * A great scientific contribution is like a beautiful mosaic made up of 
many stones, or like a marvelous symphony to which many musicians contribute their share, 
but no one of which constitutes the mosaic or the symphony itself. Selman A. Waksman. 











Radiation protection for dental patients 


Israel E. Kirsh,* M.D., 


Radiation received by the dental patient 


in roentgenographic procedures can be 


minimized by the following means: limit- 
ing the roentgen-ray beam, or shielding 

the patient’s body; applying 
metal filters to the x-ray tube; using higher 
kilovoltage; higher-speed 


films, and decreasing the frequency and 


parts of 


using dental 


extent of roentgenographic examinations. 


It is now expected that dental practi- 
tioners will have some understanding of 
radiation hazards and precautions as a 
result of publicity given to a recent report 
by the National Academy of Sciences, 
“The Biological Effects of Atomic Radia- 
tion.”? This report held that fallout from 
nuclear bomb testing presented no serious 
radiation danger at present, but warned 
about dangers to the population as a 
whole due to the wide use of medical and 
dental roentgen rays, with special refer- 
ence to undesirable genetic effects as a 
late sequel of the radiation involved. The 
medical and dental professions have the 
responsibility, first, to find out the facts 
concerning the amount of radiation re- 
ceived in diagnostic studies, and then to 
seek ways to limit radiation without losing 
the benefit of roentgenographic diag- 
nosis.” 


Such studies have been reported by 


and Harold L. Dute,+ D.D.S., Hines, Ill. 


radiologists.** Dentists need precise in- 
formation and some background under- 
standing in order to do indicated roent- 
genographic work with safety to their pa- 
tients, and to answer the questions of 
those who, because of inadequate infor- 
mation, may be unduly alarmed about 
dental use of roentgen rays. 

In this paper we shall not discuss 
radiation protection of the dentist or the 
dental assistant, although this matter is 
important. 

The possible dangers of radiation to 
the patient can be classified as those due 
to the primary roentgen-ray beam and 
those due to scattering: that is, secondary 
roentgen rays which reach more distant 
parts of the body after rebounding from 
the target area of the patient, or from 
the walls or floor of the x-ray room, and 
so forth. Too much radiation in the pri- 
mary beam might conceivably produce 
erythema of the face. Another danger has 
been emphasized recently—that even 
relatively small doses of radiation to the 
sex glands can cause damage to the germ 
plasm, and could result in genetic harm 
to succeeding generations. 

Although the amount of radiation re- 
quired to produce acute erythema has 
been established (165 r for threshold 


erythema dose at 65 kilovolts peak ac- 
cording to Richards‘), the other types of 
damage are less clearly defined and 
harder to recognize. It has long been 
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known that radiation in large doses can 
produce anemia. But recent reports* sug- 
gest that leukemia is a disease which may 
be causally related to radiation. Muller’s® 
classical research work on x-ray muta- 
tions in Drosophila, or fruit-fly 
stands as a warning that radiation can 
produce congenital deformities in the de- 
scendants of those exposed. To the argu- 
ment that human beings are not fruit flies 
is opposed the sobering fact that Russell’® 
showed that radiation produces in the 
mammal, a mutation rate 
higher than that found in Drosophila. 
The geneticists have stated that no 
radiation received by the 
gonads, however small, is without effect, 
so that we should not be satisfied with 
finding that radiation to the 
gonads is low in amount, but always try 
to make it lower. A rough guide to the 
amount of permissible radiation is fur- 
nished by the United Nations scientific 
committee on effects of atomic radiation, 
which advised that for the population as 
a whole the average dose of radiation to 
the gonads be limited to that received 
from all natural sources—about 10 r up 
to the age of 30 years. In the United 
States radiation due to medical and den- 
tal roentgenography is believed already 
to have reached this level.? 


larva, 


mouse, a 
amount of 


scattered 


METHODS FOR LIMITING 
RADIATION TO THE PATIENT 


Various methods have been proposed for 
limiting radiation received by the patient 
in roentgenographic procedures. Among 
these are (1) limiting the roentgen-ray 
beam, or shielding parts of the patient's 
body, (2) applying metal filters to the 
x-ray tube, (3) using higher kilovoltage, 
(4) using higher-speed dental films, and 
5) decreasing the frequency and exten- 
siveness of roentgenographic examina- 
tions. 


Diameter of Roentgen-ray Beam + A 
basic principle in roentgenography is the 
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use of the smallest limiting cone possible 
in order to reduce the size of the roent- 
gen-ray beam to the smallest useful size. 
This minimizes both the direct and the 
scattered radiation, and as a result the 
roentgenogram shows more detail. The 
value of this procedure on_ genetic 
grounds recently has been emphasized by 
one of us (I.E.K.).!! Richards’? advo- 
cated reducing the diameter of the pri- 
mary beam to 2'% inches by placing a 
lead diaphragm in the tip of the dental 
x-ray cone. The present authors used a 
diaphragm made by cutting a hole 1'% 
inches in diameter in the center of a lead 
disk and placing it in the base of the cone 
next to the tube. Measurements 
were made of the radiation reaching the 
patient with and without this diaphragm 
These will be given later in this paper. 


X-ray 


Filtration * Adding filtration to the x-ray 
tube has been advocated by Trout, Kelley 
and Cathey,!* who showed an 80 per cent 
reduction in the radiation when a filte1 
composed of 2 mm. of aluminum was 
used (at 50 kilovolts peak). Kirsh* 
showed that aluminum filtration (2 mm 
in roentgenography and 3 mm. in fluoro- 
scopy) caused a steep drop in radiation 
dosage (63 per cent to 77 per cent de- 
cline) in examination of different parts 
of the body. The State of New York 
Public Health Council recommends in its 
sanitary code the use of 2 mm. aluminum 
filter in all diagnostic x-ray machines, 
according to Seemann and Cleare.™ 
These writers found a 50 per cent to 57 
per cent reduction in skin dose with the 
use of 1 and 1.5 mm. of aluminum filter. 

In the dental service at Hines Veterans 
Administration Hospital, _ experiments 
were made with the addition to the x-ray 
tube of a 2 mm. aluminum filter, as well 
as a restricted lead diaphragm with cen- 
tral opening 1%¢ inches in diameter. 
both separately and together. The amount 
of radiation 
newly 


with 
roentgen 


measured 
calibrated Victoreen 


was two 


meters, one having a scale reading to 25 
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r, the other to 250 mr (milliroentgens). 

Information was obtained about direct 
radiation in the center of the x-ray beam, 
and also scattered radiation to more dis- 
tant parts of the patient’s body by placing 
the roentgen meter not only in the mouth 
and on the face, but also on the skin over 
the upper end of the sternum. 

With the use of a dental x-ray machine, 
Weber Model No. 3, operated at 65 kilo- 
volts peak, 10 milliamperes, Serial No. 
7M5372, when the Victoreen roentgen 
meter was placed on a table at the usual 
8 inch anode-film distance, the dosage 
shown in Table 1 was obtained. 

Later, measurements were made with 
the ionization chamber inside the mouth 
in a constant position, while full-mouth 
roentgenograms were made. Table 2 
shows the results obtained. 

Readings were also obtained on the 
skin of the face while full-mouth roent- 
genograms were made. In each patient 
the ionization chamber was held in a 
fixed position while the different ex- 
posures were made, but readings were 
made of different parts of the face on dif- 
ferent patients. Table 3 shows the result- 
ing radiation measurements. 

Scattered radiation to the patient is 
important because of thé general effects 
of radiation on the tissues, especially the 
blood-forming organs, and also on the 
gonads (genetic effects). We measured 
the radiation (principally the primary 
beam) received by a more distant tissue. 
An ionization chamber was held on the 
skin at the level of the upper end of the 
sternum, when full-mouth roentgeno- 
grams were made of different patients. 
The measurements obtained are shown in 
Table 4. 

Yale and Goodman" found that cop- 
per filtration caused more reduction in 
radiation than the usual aluminum filtra- 
tion. The present authors also found a 
further reduction of dose on the skin 
when copper alone and in combination 
with aluminum was used. 

Addition of filtration has been found in 
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Table 1 ® Radiation in center of field, on surface, at 
60 kvp, anode-film distance 8 inches 


Measured radiation (in air) * 


Filter te = _ — 
| r per minute r per second 
None 200 3.3 
2 mm, Al 54 0.9 
0.125 mm. Cu 26 0.43 
0.125 Cu 


+0.5 mm. Al 24 0.40 


*In these measurements, back-scatter from the table is 
present. 


Table 2 ® Radiation inside mouth, with standard kilo- 
voltage and distance, roentgen meter in position 
through full-mouth series. Each reading was made with 
a full-mouth series of roentgenograms on o different 
patient 


Filter Radiation 
(r) 
2.4 
None 4.5 
2.4 


3.1 Av. 


2.0 
2 mm. Al 1.4 
1.5 


1.6 Av. 


0.7 
0.8 
1.2 


0.9 Av. 


2 mm, Al 
+ lead diaph. 


medical roentgenographic work to im- 
prove the diagnostic quality of films by 
decreasing’ the “contrast.” The same 
beneficial effects of filtration can be ob- 
served in dental films.'* 

Frequently asked questions are (1) 
how much the exposure time has to be 
increased when filters are used and (2) 
whether the increased exposure time can- 
cels out the saving in radiation produced 
by filters. It was found by comparing 
roentgenograms that if no other change 
were made except adding 2 mm. 


aluminum filter, it would be necessary to 
increase the exposure time from 1% sec- 


a a= A tt fF fF fa 


—— 


= 
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» of Table 3 * Approximate radiation of skin of face. Each reading made with a full-mouth 
series of roentgenograms on a different patient 


Position of 


mities Filter roentgen meter Dose 
on awa (r per second) 
Middle of cheek—upper 7.0 
None Middle of cheek—occlusal line 8.6 
Middle of cheek—lower 5.6 
Posterior molar—occlusal line 2.0 
jt 2 mm. Al Middle of cheek—occlusal line 1g 
leit Central incisor—occlusal line 2.6 
teri J 
> taanbiith Middle of cheek —oeclusa line 08 
Lower central incisor 1.0 
kilo- 
ition 
with 
oe onds to 14% seconds (20 per cent more Frequency and Number of Roentgeno- 
time) to obtain the same quality of roent- graphic Examinations + The last pro- 
genogram. However, the exposure time posed measure for limiting radiation in 
can be kept the same if the developing dental roentgenographic procedure is 
time is merely increased by 20 per cent one which involves the clinical judgment 
for example, from 22 minutes to 3 min- of the dentist. It is recommended that he 
utes). When 0.125 mm. copper filtratidn consider limiting the frequency of roent- 
is used, doubling the developing time pro- genographic examinations and restricting 
duces films of the same quality. By the number of x-ray exposures per exami- 
making this correction in the darkroom, nation; that he see if one film or few 
the saving in radiation can be retained. would suffice instead of a full-mouth 
series in a given instance, and that he 
Kilovoltage * Etter'® showed that skin _ reconsider the indications for any dental 
doses could be reduced in dental roent- roentgenograms which may have been 
genography by increasing the kilovoltage taken routinely on a time schedule in the 
from the asual 60 to 65 kilovolts peak past, and obtain them only when clearly 
level to approximately 100 kilovolts peak. needed. 
The fact that this change would necessi- 
tate the purchase of a new x-ray machine CONCLUSIONS 
im- by the practitioner limits the usefulness 
by of this proposal. 1. The value of roentgenography in 
me dental diagnosis is well established. That 
ob- Speed of Film + The use of dental films there is a theoretical risk to the patient 
of highest speed has obvious merit, pro- from the incidental radiation must be 
(1) vided the diagnostic quality is preserved. reckoned with. A detailed study of the 
be With ordinary dental film a totalexposure quantity of radiation involved is pre- 
(2) of 40'% seconds is required for a 14-film, sented. 
an- full-mouth series. With Eastman Ultra- 2. The amount of radiation reaching 
ced Speed or Radia-Tized film, 20% seconds a single area of the skin of the patient’s 
ing are required. With Minimax extra-fast face in a full-mouth roentgenographic 
nge films, 13% seconds are required. We use series varies from 5.6 to 8.6 r. This 
1m. dental films of the highest possible speed, amount of radiation presents no signifi- 
; to and consider the quality of the films quite cant danger of skin damage, even if re- 
ec- satisfactory for diagnosis. peated every year. Budowsky’s'® figures of 
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55 r to 75 r to different skin areas, and 


Nolan and Patterson’s'’ of over 75 r to 
individual areas of the skin, were not éven 
approached in our studies. The reason for 
this difference is at least partly due to the 
use of slow film in the older studies, and 
a larger number of exposures in Nolan 
and Patterson’s 
3. By the use of a simple aluminum or 
copper filter, or both, the amount of 
radiation reaching a single area of the 
patient’s face in the full-mouth roent- 
genographic series can be reduced to 1.9 
to 2.6 r, without impairing the diagnostic 
quality of the films. 
t+. The further addition of a lead 
diaphragm with reduced aperture to the 
x-ray tube can reduce the dose to 0.9 to 
1.4 r per full-mouth series, by making 
the roentgen-ray beam narrower. 
3. Measurements of radiation made 
over the sternum show the approximate 
dosage received by a blood-forming tissue 
when allowance is made for absorption 
in the overlying structures). This was 80 
to 135 mr (0.080 to 0.135 r) for a single 
full-mouth series of roentgenograms. No 
known harmful effects can be expected of 
this small dose. However, because of 
warnings in the literature of possible 
leukemogenic effects of radiation, it 
would be a useful precaution to use filters 
and lead diaphragm, which have de- 
creased the dose over the sternum to as 
little as 10 milliroentgens. 

6. Concerning gonadal doses, it must 
be remembered that we are thinking of 
increased mutations with resulting con- 
genital abnormalities in succeeding gen- 
erations, and we are told that gonadal 
radiation is cumulative (until the possi- 
bility of conception has passed). Medical 
roentgenography is the most important 
consideration here. Studies of gonadal 
scattered radiation during dental roent- 
genography should be made, in order to 
find ways of reducing this to the lowest 
possible level. 

7. The value of using high-speed den- 
tal films is stressed 
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Table 4 ® Radiation of upper end of sternum. Each 
reading made with a full-mouth series of roentgeno 
grams of a different patient 


. Measurement 
Filter 

(r) 
0.135 
None 0.114 
0.080 


0.109 Av 


0.044 
2 mm. Al 0.080 
0.062 


0.061 Av. 


0.028 
2 mm. Al 0.018 
+ lead diaph 0.025 


0.023 Av 


0.040 
0.125 mm. Cu 0.045 
0.028 


0.037 Av 


0.013 
0.125 mm. Cu 0.011 
+ lead diaph 0.010 


0.011 Av 


0.028 
0.125 mm. Cu 0.020 
+0.5 mm. Al 0.020 


0.023 Av. 


0.125 mm. Cu 0.016 
+0.5 mm. Al 0.010 
+ lead diaph. 0.011 


0.012 Av. 


8. The clinical judgment of the prac- 
titioner may disclose ways of limiting the 
number and extensiveness of dental 
roentgenographic examinations, while re- 
taining this valuable method of diagnosis 
in necessary studies. 


From the departments of radiology and dentistry 
Veterans Administration Hospital. 


*Radiologist, Veterans Administration Hospital. 


tChief, dental service, Veterans Administration Hos 
pital 
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THE ASSOCIATION OF STATE AND TERRITORIAL HEALTH OFFICERS 


Health protection functions and Federal-State relationships in radiation protec- 
tion 


The association recommends: 


That appropriate steps be taken by this association to develop cooperatively | 


with the Public Health Service and the Atomic Energy Commission such adjust- 
ments in working relationships, delegations of existing authority, and revisions of 
Federal laws as may be necessary to accomplish the following general objectives: 

A. Recognize the clear responsibilities of health agencies for protecting the 
public from exposure to radioactive materials used by Federal or other agencies: 

B. Provide funds to health agencies for research regarding the public health 
effects of the use of radioactive materials ; 

C. Provide technical assistance to State health agencies for radioactive waste 
control activities ; 

D. Adjust Federal-State liaison and cooperative relationships in this field of 
public health to the pattern which has proven so successful in dealing with other 
national health problems ; and 

E. Explore the need for appropriate grants in order to effectively carry out 
this necessary activity. 


STATEMENT BY THE AMERICAN COLLEGE OF RADIOLOGY 


The American College of Radiology is a professional association of approxi- 
mately 5,000 physicians in the United States who specialize in the use of X-ray 
and radioactive modalities in the diagnosis and treatment of disease and injury. 
Radiological physicists certified by the American Board of Radiology are also 
members of the organization. 

Since its organization in 1923, the college has been vitally interested in reducing 
the radiation exposure of patients, physicians, radiological technicians and others 
who use radiation in medical diagnosis, treatment, and research. The aims of 
the college have been to completely eliminate unnecessary radiation exposures to 
man and to keep necessary medical and occupational exposures to the minimum 
commensurate with the continued use of this invaluable medical tool. 

Within the college, the Commission on Radiologic Units, Standards and Pro- 
tection has been specifically charged with these problems, and the college has 
participated with many other organizations such as the National Committee on 
Radiation Protection, ICRP, American Standards Association, USPHS, and the 
AMA in working to further these aims. For instance, Dr. Russell H. Morgan, 
chairman of the Commission on Public Health of the college, is currently chair- 
man of Surgeon General LeRoy E. Burney’s National Advisory Committee on 
Radiation; and Dr. Richard H. Chamberlain and Dr. Lauriston 8S. Taylor, re 
spectively chairman and vice chairman of the Commission on Radiologic Units, 
Standards and Protection of the college, are members of this committee. 

The educational program of the college for the medical profession was well 
outlined in November 1956, as follows: 

“The American College of Radiology will cooperate with all efforts to encour- 
age medical authorities of this country to initiate a vigorous movement to reduce 
radiation exposure from X-rays to the lowest limit consistent with medical 
wisdom, and in particular that they take steps to assure that proper safeguards 
always be taken to minimize the radiation dose to reproductive cells. Radiolo- 
gists spend long periods in special training and in acquiring experience to foster 
judgment in the use of radiations. Appropriate training and experience must 
be insisted upon for all users of radiation. For all, adequate stress must be 
placed on protection and safety aspects of the use of radiations in human 
beings * * * Certain it is that we all desire to keep the dose of radiation to 
its lowest level to the population that is well. The dose of radiation to those 
who are ill and require either studies or treatment with radiation should also 
be kept as low as possible, but here the conditions for judgment are different. 
In this case, we give as little radiation as possible in order to achieve the desired 
end of proper diagnosis or treatment; but when, in a careful radiologist’s judg- 
ment, an individual patient requires a dose exceeding 10 r or any other arbitrary 
figure, his medical judgment must prevail. One way of keeping diagnostic dosage 
to a minimum is to make every effort to have a given examination done right 
the first time. It should be emphasized that genetic considerations do not apply 
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to patients who are past the reproductive period or who die without issue after 
receiving radiation.” 

This educational program has been and is being pursued through the following: 

1. Lectures, symposia, and panel discussion on these subjects at the meetings 
of local, State, and national medical organizations. These are conducted by 
experts in radiation physics, radiobiology, genetics, and radiology 

2. The reprints of these lectures and discussions are published in the appro- 
priate medical journals and distributed to the medical profession. In addition, 
thousands of reprints of these articles are distributed to physicians who are 
nonsubscribers to the particular journal. 

3. The American College of Radiology has prepared and distributed “A 
Practical Manual on the Medical and Dental Use of X-Rays With Control of 
Radiation Hazards” to 175,000 practicing physicians in the United States. At 
the request of the Army, Navy, Air Force, Veterans’ Administration, and USPHS, 
copies were made available for distribution to medical personnel. Additional 
thousands were distributed to dentists and other users of radiation. This manual 
was specially prepared and contains all of the basic information on the problems 
brought out by the report of the National Academy of Sciences and the United 
Nations report as well as practical, clinical recommendations. This manual 
was also sent to all editors of county, State, and national journals in order to 
emphasize the importance of this manual to their readers. Spanish and Portu- 
guese language versions of the manual are currently being prepared for Latin 
American distribution. 

4. Sets of colored slides illustrating how to control the hazards of radiological 
examinations and explaining the most exact methods of radiographic examina- 
tions have been prepared by the American College of Radiology and are available 
to any physician who requests them. There are several hundred of these slide 
sets in use, and they are sent out nearly every day for small medical groups. 

5. A protection kit has also been designed by the college for the same applica- 
tion and includes reprints of important lectures and papers on this subject, 
together with a prepared lecture to help radiologists and other physicians to 
give talks on this subject before medical groups. Over 1,000 of these kits have 
already been distributed. 

6. In preparation is an educational, documentary motion picture film for the 
medical profession about the radiation protection and proper use of radiological 
procedures. It is being financed in part by the American College of Radiology 
and a grant of $65,000 from the Rockefeller Foundation. This will be exhibited 
for the first time at the annual meeting of the American Medical Association in 
June 1959. The USPHS is planning to purchase 60 copies of this motion picture 
and place them in regional and State offices for use. 

Members of the American College of Radiology are expert in recognition and 
control of employee hazards in the medical use of radiation. We have sup 
ported and promoted the standards promulgated by the NSRP and ICRP for 
those involved in the use of radiation. We know of no demonstrated injuries 
that have occurred where these recommendations as to permissible occupational 
exposure levels have been observed. 

We are intimately familiar with personnel monitoring and consider it vital. 
We are also familiar, however, with the fact that the percentage of error in its 
use with present instrumentation is plus or minus 10 to 20 percent. On this ac- 
count alone, we would caution against any system of workmen’s compensation 
based on present instrumentation, rather than demonstrated evidence of injury. 
Additionally, we would note that the possibilities for fraud in such a system 
would be enormous. It would be simply too easy to place a monitoring device 
in an area of high radiation exposure, such as an X-ray beam or a lightly 
shielded radioactive isotope container, and then retrieve it later after a heavy 
dosage had been recorded. 

We are familiar with genetic studies that have been made upon rodents and 
fruitflies, as well as other studies involving life shortening in radiologists and 
leukemia incidence in radiologists and patients who have received heavy dosages 
of radiation. Such experience has increased both our caution and our deter- 
mination to minimize radiation exposures. We also note, however, that the 
evidence is far from conclusive. It has in no sense been scientifically proved 
that radiation dosages that do not produce demonstrated injury will shorten 
life in man, increase the incidence of leukemia, or have genetic consequences in 
man. The fact is that we are ignorant in this regard. In such matters, cause 
and effect is most difficult to demonstrate, and the evidence presented thus far 
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is not definitive. To base a system of workmen’s compensation on such evidence 
would be both unwise and unfair. 

Physicians, dentists, physicists, technicians, and a limited number of other 
people have been using and living with radiation since the discovery of X-rays 
by Roentgen in 1895. At an early date, it was found that there was an element 
of hazard, or risk, associated with such use. This led to the adoption of stand- 
ards of permissible occupational exposure in 1934. As knowledge has increased, 
as detection instrumentation has improved, and as radiation equipment design 
and technology have advanced, these standards have progressively lowered the 
permissible occupational exposure level. 

Because the benefits of use have so far outweighed the potential hazards, how- 
ever, there has never been any thought of either abandoning use, or circum- 
scribing it in such a way as to materially reduce benefits of use. 

Those working with radiation have accepted the risk, exercised caution, and 
all mankind has reaped the benefits. We believe that this philosophy that a 
certain amount of risk must be accepted in order to promote the good of all 
men should be extended into your present considerations. The potential in the 
nonmilitary uses of radiation should not be frustrated by the imposition of legal 
liabilities that will seriously retard its development. It would be a national 
tragedy to deny all of the people the benefits of the nuclear industrial revolution 
by magnifying the possible risk out of all proportion. Unwise legislation, or 
possibly any national workmen’s compensation legislation at this time, could 
make it financially too perilous to employers to participate in developing radia- 
tion uses to the fullest degree. 


THE POTENTIAL OF THE AMERICAN VOCATIONAL ASSOCIATION IN ATOMIC 
SAFETY EDUCATION 


(By M. D. Mobley, Executive Secretary, American Vocational Association, Inc.) 


The American Vocational Association is a voluntary dues paying organiza- 
tion of more than 30,000 vocational educators. The membership is made up of 
administrators, supervisors, teacher trainers, coordinators, and teachers in vo- 
cational and practical arts education. Direct communication is maintained with 
the membership through the activities of the association and its organizational 
structure. 

Of primary importance as a channel communication between the 30,000 mem- 
bers is the American Vocational Journal. This magazine, published once a 
month during the school year, has a large number of readers among the mem- 
bership and their families. In addition, the publication is found in hundreds 
of school libraries throughout the Nation. 

The American Vocational Journal could be utilized to bring to the attention 
of practically every vocational educator in the Nation the literature prepared 
by the Atomic Energy Commission. Suggested course outlines or examples of 
syllaluses could be made available through the Journal should there be the 
need for the dissemination of this information. 

Each year the American Vocational Association holds an annual meeting. 
During the week-long conference, vocational educators analyze and resolve 
problems peculiar to their work. At the 1958 conference in Buffalo, N.Y., a 
member of the Atomic Energy Commission explained the problems of education 
and training facing the Nation. This was a start. In December 1959, the as- 
sociation will meet in Chicago. Under favorable conditions, the AEC message 
of the need for safety training could be brought to between 2,000 and 3,000 
vocational educators. 

Trained vocational educators hold the concept that safety training should 
go hand in hand with job training. Safety training that involves the safe use 
or safe handling of atomic elements, in the vocational educator’s thinking, 
should be a part of the job training of each workman. This means that in 
many courses now being offered there should be incorporated information about 
atomic radiation safety. 

To assist the Atomic Energy Commission with the dissemination of existing 
knowledge, the American Vocational Association offers it facilities which include 
the American Vocational Journal which may be used to publicize available 
course materials and resource materials helpful in teaching and informing 
workers. 
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The annual convention, where personal contact between AVA members and 
representatives of AEC may result in the exchange of ideas helpful in getting 
training underway, could be utilized. 

The American Vocational Association organizational structure itself, which 
includes several national committees working with local educators, could serve 
as a vehicle to make available information and know-how in the teaching of 
safety, safe practices, and preventive measures in the handling of radio active 
materials. 

The American Vocational Association through its membership is capable of 
bringing together the best minds in the Nation in the field of vocational edu- 
cation to assist in planning, organizing, training, evaluating, and following-up 
on safety or other educational or developmental aspects associated with the 
safe use of atomic radiation. 


STATEMENT OF THE AMERICAN HOospITAL ASSOCIATION, BY RicHARD D. VANDER- 
WARKER, VICE PRESIDENT, MEMORIAL CENTER FOR CANCER AND ALLIED DISEASES, 
New York, N.Y., AND Rosin C. BueERKI, M.D., Executive Director, HENRY 
Forp HospiIraL, Detroit, MICH. 


This statement is made on behalf of the American Hospital Association, rep- 
resenting a great majority of the Nation’s hospitals and particularly those 
engaged in the use of radioactive materials for diagnosis, treatment, and 
research. 

Less than a decade ago, artificially produced radioactive materials first became 
available in significant amounts for medical uses. The availability of these 
many different radioactive isotopes has already proven very useful in certain 
diagnostic and therapeutic applications. However, their use on an extensive 
scale greatly adds to the complex problems which the hospitals have previously 
found in the use of naturally existing radioactive isotopes. 

Recognizing the importance of the use of such materials in the diagnosis of 
human ailments, in the treatment of disease, and for research purposes, the 
American Hospital Association, responsive to its duties to the patients cared for 
in hospitals and to hospital employees, established a special committee on the 
use of radioisotopes in hospitals. This was a 13-man committee composed of 
outstanding nationally known scientists, physicians, and executives from indus- 
try, Government, hospitals, and the field of research. Following an intensive 
study by this committee, the American Hospital Association published a manual 
entitled “Manual on Use of Radioisotopes in Hospitals” on the use of such 
radioisotopes in hospitals which provides direction to hospitals in the establish- 
ment of radioisotope programs and for review of current procedures in the 
handling of such materials. This manual is intended to guide the administrator 
and medical staff of a hospital utilizing such materials in procurement and 
procedures, in radiation protection measures, in the allocation of space and 
equipment for isotopes in laboratories, and in the organization, education, and 
training of hospital personnel for the utilization of radioactive materials. The 
report of the committee, setting forth all essential details, is attached. 

The Atomic Energy Commission is the prime supplier of radioisotopes for 
clinical purposes. The use of these materials is subject to the restrictions of 
congressional law and to the regulations adopted by the Commission pursuant 
to such law. The American Hospital Association wishes to compliment the 
Atomic Energy Commission for the manner in which they have made these 
materials available for clinical use and for research purposes. There is general 
agreement that all radiations, whether from radioactive isotopes or from X-rays 
are harmful to plant and animal tissue, and it is known that genetic effects 
result from radiation. The recommendations of the National Committee on 
Radiation Protection, as published in several handbooks by the National Bureau 
of Standards, are the basis of radiation protection provisions contained in the 
American Hospital Association manual, as well as those required by the Atomic 
Energy Commission. Though the use of these materials possesses great value 
in the diagnosis of ailments and in the treatment of disease, still there is the 
possibility of hazardous consequences to the employees handling them or to the 
patients receiving the benefits from them. 

Radiation protection measures in hospitals existed long before the Atomic 
Energy Commission came into being. This logically developed from hospital 
use of X-ray and radium therapy. Hospitals, as a consequence, have been par- 
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ticularly aware and sensitive of their responsibilities to their patients, doctors, 
and employees with respect to radiation protection. 

There are approximately 2,000 medical institutions in the United States now 
licensed to use radioactive isotopes for medical purposes who observe the series 
of regulatory protective measures established by the Atomic Energy Commis. 
sion. With this greater use of radioactive materials, it became necessary for 
the hospital to further develop elaborate, costly, and highly sophisticated pro- 
tective measures. 

This committee will undoubtedly be interested in some of the protective meas- 
ures which hospitals have taken. 

Basic considerations have been given to the problems in the design of new hos- 
pitals. Extensive structural changes have been made in existing buildings. 
Protective barriers have been built. Especially designed floors, walls, ceilings, 
paints, benches, sinks, and the like have been made to conform to specifications 
based on the best available knowledge to provide maximum protection. The stor- 
age of these materials when not in use was a matter of special concern, and 
appropriate measures have been taken with respect to the storage of the ma- 
terials. Hospitals have played a prominent role in the development of protective 
shields, clothing, hoods, and equipment for their employees utilizing radioactive 
materials. 

The film badges and pocket dosimeters are used by hospital employees as a 
means of measuring output of radioactivity and the amount of exposure. 

Film badges are periodically checked to determine the amount of. radiation 
absorbed by the wearer. Other types of measuring devices are used to record 
the amount of existing radiation in those areas of hospitals in which radioactive 
materials are used for diagnosis, treatment, and research. 

It is customary for hospitals to have radiation protection officers whose re- 
sponsibility is to supervise radiation protection measures within the hospital, 
including those in connection with the use of radiosotopes for which the staff 
is licensed by the Atomic Energy Commission. This officer also is required to see 
that proper records of isotopes are maintained, with regard to their receipt, use, 
the protective measures taken, the monitoring of personnel in areas involved, and 
the means adopted to dispose of waste materials. In the event of the death of 
a patient who has been under radioactive treatment, special precautionary meas- 
ures must sometimes be taken to prepare the body for burial; for example, spe- 
cific instructions to undertakers. 

At their own initiative and expense, hospitals have developed educational 
and training courses for their employees and particularly for nurses. Through 
careful observance of protective measures and through education and training, 
hospital personnel generally receive less radiation annually than is recommended 
as the maximum permissible dose for the general public. In no case is the an- 
nual radiation received by a hospital employee allowed to reach the maximum 
permissible dose specified for individuals who work with radioactive materials. 

Of great concern and cost to hospitals is that in following an intensive educa- 
tional program which develops personnel highly trained and skilled in the use 
of isotope materials, hospitals suffer an appreciable turnover of such persons 
due to more attractive financial offers of industry. This turnover rate has a 
direct consequence on hospitals to the extent that they must maintain continu- 
ing educational and training programs for hospital personnel to replace the 
workers they lose to other employers. As hospitals have become a major source 
for the training of highly specialized personnel, they start what might be con- 
sidered a chain reaction. Such personnel, as is common with respect to all 
groups of specially trained persons in short supply, are greatly sought after and 
are likely to move from one place of employment to another. Frequently, this 
means moving from State to State. It therefore makes the problem one of na- 
tional scope. 

Authorities agree it is difficult to determine ill effects which might occur in 
an individual as traceable to any one point of employment. The effects from 
radiation exposure may be accumulative in an individual. It would, therefore, 
be difficult to state with certainty in which period of employment the individual 
receiyed the exposure responsible for his particular radiation sickness. The 
administrative problems involved, therefore, are considerable and require an 
elaborate system of recordkeeping. This is essential to provide information 
from ene employer to another in order that the hazards to the individual may 
be properly ascertained and kept within permissible limits. The total danger to 
employees cannot be visualized in terms of individual doses though this in itself 
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is a most important factor. Consideration must also be given to the accumula- 
tive effect of small radiation doses. We cannot reiterate too strongly the sig- 
nificance attached to and reliance placed upon the regulations prescribed by the 
Atomic Energy Commission in their licensing of these radioactive materials. 

In their policing of the uses to which these products may be put, the Atomic 
Energy Commission may require licensees to make reports of the precautionary 
measures followed. Wherever improvements can be achieved in the handling, 
utilization, or storage of such materials, they are made. They may result from 
additional requirements prescribed by the Commission or from experience in 
their use in the hospitals. Representatives of the Commission make periodic 
inspection and evaluation of the physical controls required of the licensee. Fur- 
ther, the Atomic Energy Commission, we should point out, approves the quali- 
fications of all individuals to whom the use of the materials is entrusted, 
whether it be for diagnostic, therapeutic, or research purposes. Hospitals have 
a radioisotope committee which internally approves license applications by 
staff members before they are presented to the Atomic Energy Commission. 
This committee must contain representatives of the medical departments who 
will use the isotopes and who are familiar with the use of radiation materials 
and its hazards. 

In conclusion, we wish to state that hospitals licensed in the use of radio- 
active materials are taking all known precautions to provide for the safety and 
protection ef everyone associated in any way with the use of these materials. 
Hospitals have been pioneers in the use of radioactive materials, and their pre- 
cautions in some instances have been more stringent than those required by 
Government regulations. 

May we express to you our appreciation for this opportunity to present to 
you the interests and concerns of hospitals with respect to the use of radioactive 
materials. May we ask that this statement and the enclosed “Manual on Use 
of Radioisotopes in Hospitals” be made a part of the record of the committee 
hearings. 

(NoTte.—A manual entitled “Manual on Use of Radioisotopes in Hospitals 
(1958)? is on file with the Joint Committee. ) 


STATEMENT OF THE U.S. CHAMBER OF COMMERCE (Mar. 19, 1959) 


The Chamber of Commerce of the United States believes that the interests 
of industry, labor, and the public can best be served by providing workmen’s 
compensation through the laws of the several States. Federal workmen’s com- 
pensation legislation should be limited to employment exclusively under Fed- 
eral jurisdiction. 

Recognizing that extensive testimony has already been taken on the technical 
aspects of this subject, as well as the present scope of the State workmen’s 
compensation system, we do not feel it is necessary to repeat statements previ- 
ously made to substantiate existing accomplishments in this area. To assist 
the committee, we are attaching a study that has been made by the chamber 
outlining the present scope and development of State workmen’s compensation 
laws. 

The purpose of this memorandum will be to briefly highlight the basis for 
the chamber’s position in favor of State administration of workmen’s compensa- 
tion. 

(1) The progress already made in the workmen’s compensation laws in coping 
with the needs of industrial society has been significant. During the 50 years 
that the workmen’s compensation laws have been in operation by the State 
governments, the States have had a long record of successful administration. 
Particularly within the last 20 years, substantial improvements have been made 
in these laws. In 1940, 12 jurisdictions provided unlimited medical benefits. 
The average duration was 63 days, and the average maximum amount $258.12. 
Today, 35 States provide substantially unlimited medical care, and among the 
remaining jurisdictions, the average duration is 276.2 days and the average 
maximum amount payable $1,768.75. From 1938 to the present time the national 
average maximum weekly benefit rate has increased more than 100 percent, 
from $18.74 to $38.43. 

When the need for extended benefits to cover occupational diseases became 
apparent many years ago, the State workmen’s compensation laws were gen- 
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erally amended and have successfully met this need. Only two States today do 
not have occupational disease coverage. 

(2) Many States provide full coverage for workmen who have been injured 
through radiation. No problem has developed in these States which would 
indicate any difficulty in coping with radiation injuries. There is no indication 
from the experience in these States that the question cannot be handled success- 
fully in the few remaining jurisdictions which still have to provide compensa- 
tion for this type of injury. 

(3) Those responsible for the operation of State workmen’s compensation 
laws are already alert to the necessity of amending their laws to take care of 
this hazard. State agencies through public utility commissions, health depart- 
ments, labor and industrial safety divisions and Governors’ conferences, are 
making special studies of the developments in this field, with particular refer- 
ence to the role that must be played by the States. Some States have passed 
comprehensive atomic energy laws and studies by many other States are under 
progress. A recent survey of the Atomic Industrial Forum indicates that 7 
States have adopted comprehensive radiation protection codes, and 30 States 
have established committees to study and advise on radiation problems. These 
studies, in most instances, specifically mention the question of workmen’s com- 
pensation. They also cover, of course, the broader aspects of atomic energy in- 
cluding the very important questions of safety. 

The U.S. Chamber has conducted meetings with representatives ef industry 
from many States in order to alert them to all facets of the radiation problem. 
Other employer groups are carrying on similar activities. 

(4) The record before this committee clearly indicates that no emergency exists 
which would require immediate and drastic action in this field. Neither the 
extent nor type of hazard created by radiation indicates any need for change 
in present methods of providing workmen’s compensation benefits. As the 
testimony indicates before this committee, the number of deaths and injuries 
due to radiation have been extremely small. Only six States do not now provide 
compensation for radiation injuries. Indications are that this gap is now being 
cleared by the State legislatures. There is ample time to study all aspects of 
the problem and to make the necessary changes in the State workmen’s compen- 
sation system where needed. 

(5) The chamber is interested in the development of atomic energy in industry, 
and believes that private enterprise should be encouraged in this area. The 
chamber feels that any drastic change in the workmen’s compensation system 
which would place unnecessary burdens upon employers, as having to change 
over to a Federal system or by having to superimpose a Federal system for radia- 
tion on the State compensation system, would hinder progress in the development 
of the uses of atomic energy. 

It is the opinion of the chamber that the thorough study of the problem by 
this committee will reveal that the States’ system of workmen’s compensation 
can handle the problem for radiation, and that it is the only system that can do 
the job effectively. 

(Note.—An “Analysis of Workmen’s Compensation Laws” (January 1959) pre- 
pared by U.S. Chamber of Commerce is on file with the Joint Committee. ) 


APPENDIX B 
AEC CORRESPONDENCE AND PRESS RELEASES 
Washington, D.C., June 10, 1958 
ATOMIC ENERGY COMMISSION 


ATOMIC ENERGY COM MISSION TO ACQUAINT STATE AND LOCAL OFFICIALS WITH SERVICES 
AVAILABLE IN EVENT OF RADIATION INCIDENTS 


Atomic Energy Commission offices throughout the United States are acquainting 
State and local governmental officials with services the Commission and the 
Department of Defense have available should an incident involving radiation 
occur in their local area. 

While highly unlikely, it is possible that an accident involving a nuclear reactor 
or radioactive materials, either in use or in shipment, could result in release 
of radioactivity in such manner and quantity as to be hazardous to the public. 
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For example, an incident might result from the involvement in a traffic accident 
of a truck carrying radioactive materials. Although containers for radioactive 
materials in shipment are designed to withstand most accidents of this type, a 
rupture of the container could result in radioactive material escaping to the 
surrounding environment. 

For some time the Commission has had in readiness at its various installations 
radiological personnel for use in helping to protect the public in the event of such 
incidents. They are trained and equipped to monitor radioactive materials and 
advise local officials and physicians on the extent of radiation hazards and the 
steps that should be taken for the further protection of public health and safety, 
and they have now been integrated into a network. All areas of the continental 
United States are covered. In addition, key U.S. military commands have teams 
especially trained and equipped to assist in protecting public health and safety 
in case of a radiation incident. 

If a radiation incident occurs, local officials may seek advice and assistance 
from the nearest AEC office or the nearest military installation. 

All licensees and major Commission contractors have been notified of the 
availability of AEC assistance and the procedures for obtaining this assistance 
when needed. 

The personnel furnished by the Commission will be determined by the type 
of incident with which they have to deal. They will include scientists, engi- 
neers, and physicians, as appropriate, who have had training and experience 
in the handling of radioactive materials. They are drawn from the staffs of 
Commission offices and those of its major contractors. 

(NoTE TO EpITrorRS AND CORRESPONDENTS. Attached for your information and 
use if desired is a map indicating the location of AEC regional offices and giving 
their telephone numbers.) (See map, p. 314.) 

This announcement and supplemental material are being distributed by the 
following AEC operations offices: Albuquerque Operations Office, Albuquerque, 
N. Mex.; Chicago Operations Office, Lemont, Ill.; Hanford Operations Office, 
Richland, Wash.; Idaho Operations Office, Idaho Falls, Idaho; Oak Ridge Oper- 
ations Office, Oak Ridge, Tenn.; San Francisco Operations Office, Oakland, 
Calif.; and Savannah River Operations Office, Aiken, S.C. 


Washington, D.C., April 23, 1959 
ATOMIC ENERGY COMMISSION 


AEC PROPOSES REGULATORY AMENDMENTS SETTING LOWER LIMITS ON RADIATION 
EXPOSURES 


The Atomic Energy Commission has approved the issuance for public com- 
ment of proposed regulatory amendments which would put into effect for Com- 
mission licensees the latest recommendations of the National Committee on 
Radiation Protection and Measurements concerning maximum permissible ac- 
cumulated radiation exposures. 

The proposed amendments to the Commission’s regulation 10 C.F.R. part 20, 
“Standards for Protection Against Radiation,” will be published in the Federal 
Register next week. Interested persons who wish to submit written comments 
or suggestions should do so within 30 days after publication, addressing them 
to the Atomic Energy Commission, attention, Director, Division of Licensing 
and Regulation, Washington, D.C. 

The regulation proposed to be amended is the Commission’s basic regulation, 
issued in January 1957 and applicable to all AEC licensees, establishing stand- 
ards for protection of licensees, their employees, and the public against hazards 
arising out of the possession and use of radioactive materials. The present reg- 
ulation was based on recommendations published by the NCRP in National 
Bureau of Standards Handbooks 52 and 59. 

A principal effect of the proposed amendments, based on recommendations of 
the NCRP published in April 1958 in an addendum to NBS Handbook 59, would 
be to limit the lifetime accumulated radiation doses of workers in restricted 
areas, where radiation levels are monitored and controlled, to approximately 
one-third of limits permitted under the existing regulation. The revision would 
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limit the total external radiation exposure any worker may accumulate beyond 
the age of 18 to an average of 5 rems per year and not more than 12 rems in 
any 1 year. Present limits are 15 rems per year, and without further re- 
strictions as to accumulated dose. 

A rem (roentgen equivalent man) is a radiation dose of any ionizing radiation 
estimated to produce a biological effect equivalent to that produced by 1 roentgen 
of X-rays. 

aecameanes permissible concentrations of radioactive substances in air and 
water would also be revised to take account of latest NCRP recommendations 
on internal dose being published in a new National Bureau of Standards Hand- 
book 69, as announced by NBS on April 23, 1959. Among the changes is one 
relating to radioactive materials which have their principal effect on the whole 
body or gonads. In controlled areas, the maximum permissible concentra- 
tions of these materials would be reduced to approximately one-third of the 
concentration values previously specified for occupational exposures. For other 
radioisotopes, some values would be increased, some decreased, and other would 
remain essentially the same. 

For individuals outside of controlled areas, and for all persons under 18 
years of age, the maximum permissible radiation doses and concentrations in 
air and water would be one-tenth of the recommended permissible values for 
radiation workers. 

The National Committee on Radiation Protection has pointed out that lower 
limits such as those proposed should not be interpreted as indicating that ex- 
posures at the levels previously permitted caused damage. As stated by the 
NCRP when the addendum to Handbook 59 was published in April 1958: 

“The changes in the accumulated m.p.d. (maximum permissible dose) are 
not the result of positive evidence of damage due to use of the earlier per- 
missible dose levels, but rather are based on the desire to bring the m.p.d. into 
accord with the trends of scientific opinion; it is recognized that there are still 
many uncertainties in the available data and information. Consideration has 
also been given to the probability of a large future increase in radiation uses. 
In spite of the trends, it is believed that the risk involved in delaying the activa- 
tion of these recommendations is very small if not negligible. Conditions in 
existing installations should be modified to meet the new recommendations as 
soon as practicable, and the new m.p.d. limits should be used in the design and 
planing of future apparatus and installations. Because of the impact of these 
changes.and the time required to modify existing equipment and installations, 
it is recommended on the basis of present knowledge that a conversion period 
of not more than 5 years from January 1957 be adopted within which time all 
necessary modifications should be completed.” 

Under a proposed new provision in part 20, licensees would be required to 
furnish employees immediate reports of overexposures and periodic reports of 
their accumulated exposure to radiation. Licensees would continue to be sub- 
ject to the requirements of the existing regulation what they report excessive 
exposures to the Commission. 

Licensees would be required to preserve employee exposure records until 
December 1964 or until 5 years after termination of an individual’s employment, 
whichever date is later. Changes in these requirements may be made lated by 
the Commission. 

As it did when part 20 was originally issued in January 1957, the Commission, 
in publishing the proposed amendments, emphasized that the proposed standards 
are subject to change with the development of new knowledge with significant 
increase in the average exposure of the whole population to radiation, and with 
further experience in the administration of the Commission’s regulatory 
program. 


ATOMIC ENERGY COMMISSION, 
Washington, D.C., May 11, 1959. 


Mr. JAMEs T. RAMEY, 
Ezecutive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. RaMey: Early this year, the Division of Biology and Medicine ap- 
pointed a committee of physicians skilled in nuclear medicine to consider the 
matter of the diagnosis of radiation injury. The members of this committee have 
had firsthand experience with, or detailed knowledge of, most of the known 
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accidental radiation injuries that have occurred. On February 19, 1959, the 
committee developed the attached statement “Impairment of Health by Ionizing 
Radiation.” 

The statement has direct application in the matter of workmen’s compensation. 
If the Joint Committee has no objections, it is requested that the statement be 
made part of the record of the hearings on workmen’s compensation held by the 
Joint Committee on Atomic Energy in March 1959. 

Sincerely yours, 
O. R. LUEDECKE, General Manager. 


IMPAIRMENT OF HEALTH BY IONIZING RADIATION 


The effects of ionizing radiation have been the subject of interest for 60 
years, and in recent years have been studied more thoroughly than those of 
many other environmental factors affecting human health. It is certain that 
biochemical, physiological, and histological changes resulting from ionizing 
radiation will be increasingly demonstrable with improved medical scientific 
techniques. Among many others such changes may include, for example, shifts 
in the total and differential white blood counts, the increased incidence of bilobed 
or binucleated lymphocytes, and changes in the mitotic index of various tissues. 
Such changes in themselves should not be construed as evidence of harmful 
effect. Measurable physiological changes also follow exposure to other well 
known environmental influences such as heat, altitude, chemicals, and smoking. 

At some point, certain by far above the level of presently accepted maximum 
permissible exposures ionizing radiation will by itself product harmful effects rec- 
ognized as manifestations of ionizing radiation injury. “Harmful effects,” as de- 
fined by the Natonal Committee on Radiation Protection and Measurements, is 
“any body injury, disease, or impairment, except where such condition is transi- 
tory, infrequent, or of short duration, and does not endanger persons so affected” 
(National Bureau of Standards Handbook 61). Present opinion and experience 
would indicate that except for possible delayed effects, doses in excess of 150 rads 
of acute whole body penetrating ionizing radiation would be required to produce 
clearly related permanent impairment. For chronic exposures much higher 
doses would be required. 

At somewhat lower ionizing radiation exposure levels, insufficient to produce 
harmful effect in themselves, there may be alterations in the physiological 
ability to withstand the additional stresses of diseases and environmental 
trauma. The degree of harm to health in each case can best be determined by 
physicians with experience in the field of ionizing radiation injury. 

In the words of the Committee on Medical Rating of Physical Impairment 
of the American Medical Association, “Evaluation of permanent impairment 
defines the scope of medical responsibility and therefore represents the physi- 
cian’s role in the evaluation of permanent disability. Evaluation of perma- 
nent impairment is an appraisal of the nature and extent of the patient’s ill- 
ness or injury as it affects his personal efficiency in the activities of daily 
living.” (Preface, “A Guide to the Evaluation of Permanent Impairment of 
the Extremities and Back,” Committee on Medical Rating of Physical Impair- 
ment, Journal of the American Medical Association, special edition, Feb. 15, 
1958. ) 

A number of clinical conditions resulting from ionizing radiation and delayed 
in onset has been recognized to occur in man. However, the relationship is 
demonstrable only in a statistical sense and cannot reliably be attributed to a 
proximal cause in any one individual. 


Gould Andrews, M.D., Chief, Clinical Services, Medical Division, Oak 
Ridge Institute of Nuclear Studies, Oak Ridge, Tenn.; Donald 
Borg, M.D., associate scientist, Brookhaven National Laboratory, 
Upton, Long Island, N.Y.; H. D. Bruner, M.D., Chief, Medical 
Research Branch, Division of Biology and Medicine, U.S. Atomic 
Energy Commission, Washington, D.C.; Thomas S. Ely, M.D., 
Assistant Chief, Health Protection Branch, Division of Biology 
and Medicine, U.S. Atomic Energy Commission, Washington, 
D.C.; Asher J. Finkel, M.D., Director, Health Division, Argonne 
National Laboratory, Lemont, Ill.; Robert J. Hasterlik, M.D., 
associate director, University of Chicago, Argonne Cancer Re- 
search Hospital, Chicago, Ill.; Louis H. Hempelmann, M.D., pro- 
fessor of experimental biology, Strong Memorial Hospital, Uni- 
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versity of Rochester, Rochester, N.Y.; W. D. Norwood, M.D., 
manager, health and safety, Hanford atomic products opera- 
tion, General Electric Co., Richland, Wash.; Thomas L, Shipman, 
M.D., health division leader, Los Alamos Scientific Laboratory, 
Los Alamos, N. Mex.; James H. Sterner, M.D., medical director, 
Eastman Kodak Co., Rochester, N.Y. 





Washington, D.C., September 15, 1959 
ATOMIC ENERGY COMMISSION 
AEC ESTABLISHES OFFICE OF HEALTH AND SAFETY 


Coordination of the health and safety programs of the Atomic Energy Com- 
mission within a newly established Office of Health and Safety is announced by 
A. R. Luedecke, General Manager of the Commission. 

Dr. Forrest Western, heretofore Assistant Director for Radiation Protection 
in the Division of Biology and Medicine, is designated as Acting Director of the 
new office. Functions and personnel of two branches of the Division of Biology 
and Medicine—the Health Protection Branch and the Radiation Effects of 
Weapons Branch—and the Safety and Fire Protection Branch, Office of Indus- 
trial Relations, are transferred to the Office of Health and Safety. 

The newly established office has been assigned principal responsibility, in co- 
operation with other AEC offices and divisions, for developing and recommend- 
ing health standards for the protection of workers and the public from atomic 
energy induced radiation. The new office will also serve as a focal point for 
AEC relationships with officials of State governments in the area of radiation 
protection. It will have the additional responsibility of developing policies and 
recommending standards for protection of personnel in AEC operations from 
nonnuclear as well as radiation hazards. 


* * * * * * . 





APPENDIX C 


ASSOCIATED MATERIALS 


AMERICAN BAR ASSOCIATION REPORT OF THE SPECIAL COMMITTEE ON ATOMIC 
ENERGY LAW 


RECOM MENDATION * 


The committee recommends the adoption by the house of delegates of the fol- 
lowing resolutions: 
“1, WORKMEN’S COMPENSATION 


“Whereas certain aspects of injuries to occupational workers from exposure 
to radiation require provisions which are now lacking in the workmen’s com- 
pensation laws of many of the States; and 

“Whereas public interest in atomic energy has focused attention on certain 
other inadequacies in some State workmen’s compensation laws, including, but 
not limited to, problems arising from exposure to radiation ; and 

“Whereas the several States should provide the necessary protection to 
workers who suffer injuries from occupational exposure to radiation : Now there- 
fore, be it 

Resolved, That appropriate amendments to their respective workmen’s com- 
pensation laws, where necessary, should be adopted as promptly as possible by 
the several States to provide, with respect to injuries from exposure to radia- 
tion: 

“(a) That there be full coverage of occupational diseases. 

“(b) That requirements that disablement occur within a specified period 
after exposure or last day of employment be eliminated and that a flexible 
time limit be provided in which claims must be filed. 





1 Adopted by ABA, August 1959. 
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“(e) That full medical benefits be provided for the time and in the amount 
necessary for medical and hospital care in cases of accidental injuries and 
occupational diseases. 

‘“(d) That special benefits be provided for vocational services and mainte- 
nance during the period of rehabilitation. 

“(e) That, where a claimant is suffering from an occupational disease 
caused by a series of injurious exposures in a succession of employments, 
the last of such employers be solely liable for all the compensation due the 
claimant, with or without a second injury fund. 

“(f) That employers be required to make and preserve adequate records 
of the nature and extent of the radiation exposure of their employees. 


“II. FEDERAL-STATE RELATIONSHIPS IN HEALTH AND SAFETY REGULATION 


“Whereas the longstanding and basic responsibilities of the States for pro- 
tecting the public health and safety should be recognized in the field of the 
peaceful uses of atomic energy ; and 

“Whereas there is need for Federal legislation to clarify the respective respon- 
sibilities of the Federal Government and the States with respect to the control 
and regulation of radiation hazards; and 

“Whereas there is need for Federal legislation to promote an orderly regula- 
tory pattern among Federal and State Governments respecting radiation hazards 
and nuclear development and use, and to establish a method by which the 
Federal Government may discontinue, and the States may assume, certain regula- 
tory responsibilities : Now, therefore, be it 

“Resolved— 

“1. That each State should be given an opportunity, as soon as it is equipped 
to do so, to assume responsibility within its borders for health and safety control 
and regulation of any one or more of the following areas of activity: 

“(a) Possession and use of radioisotopes, and disposal of low-level wastes into 
the atmosphere or into inland waters. 

“(b) Possession and use of such quantities of special nuclear material as the 
Federal Government determines by regulation or order are not sufficient to 
form a critical mass. 

“(c) Possession and use of natural uranium and thorium. 

“2. That, in addition, there should be explicit recognition of the authority of 
the States— 

“(a) to adopt radiation protection standards which are applicable to 
activities subject to State regulation and which, to the extent feasible, are 
coordinated and compatible with those adopted by the Federal Government; 
and 

““(b) to require registration of, and to inspect, atomic energy activities 
which are under Federal license, for purposes of gathering appropriate 
information. 

“3. That the States should be given an opportunity to participate, without 
being required to take a position, in atomic energy licensing hearings conducted 
by the Federal Government. 

“4. That standards of maximum permissible exposure to radiation should be 
prepared by the Federal Government and recommended to the States, for adoption 
by the latter on a voluntary basis. 

“}. That there should be continued Federal control and regulation of health 
and safety of the following activities. 

“(a) The construction and operation of nuclear reactors, fuel reprocessing 
plants and, to the extent deemed necessary by the Federal Government, fuel 
fabrication plants. 

“(b) The transportation in interstate commerce, and the import into and 
export from the United States, of source, byproduct and special nuclear 
materials. 

“(c) The establishment of minimum and uniform specifications on the manu- 
facture and sale of articles containing radiation sources. 

“(d) The burial of high-level atomic wastes on land and the disposal of all 
atomic wastes in international waters. 

“6. That the authority of the Federal Government to protect the common 
defense and security and to guard against the loss or diversion of special 
nuclear material should be expressly preserved. 
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“7. That any amendments to the Atomic Energy Act of 1954 designed to 
accomplish the foregoing should delineate, as clearly and as explicitly as 
possible, the respective areas in which the Federal Government and the States 
are to operate and the criteria which are to be followed in determining those 
areas. 

“8. That there should be provision for assistance by the Federal Government 
to the States in establishing radiation protection programs and in training 
employees of State and local governments. 

“9. That provision should be made for a system of transfer of responsibility 
to the States in the areas set forth in 2 above whereby— 

“(a) Federal approval would be mandatory when certain criteria, set 
forth in general terms in the statute and refined in more detailed Federal 
regulations, had been met. 

“(b) A State would be given an opportunity for hearing before its plan 
could be rejected and, after hearing, the decision of the Federal Govern- 
ment would be final. 

“(c) Until approval of a State plan, the Federal authority to control 
and regulate health and safety aspects in that area would be exclusive. 

“(d) Once State plan had been approved, the Federal authority in the 
area covered by the plan would terminate and the Federal Government 
would have no subsequent power to suspend or terminate the authority 
thus assumed by the State.” 


I. SUMMARY OF COMMITTEE ACTIVITIES 


The legal aspects of the peaceful uses of atomic energy encompass a wide area. 
In substantive law, new questions are presented in torts, evidence, conflicts, 
insurance, workmen’s compensation, antitrust, mining, patents, and international 
law, among other fields. The methods by which new law relating to atomic 
energy are established include decisions of the courts and of administrative 
agencies, statutes,-ordinances, Government regulations, treaties, and executive 
agreements. All levels of government—National, State, and municipal—are in- 
volved. Thus a committee report which is concerned generally with atomic 
energy law could encompass a wide variety of topics. Furthermore, a group 
composed largely of practicing lawyers has neither the time nor the facilities 
to engage in intensive research, such as is reflected in the excellent studies which 
have been published in various fields of atomic energy law by the Universities 
of Columbia, Harvard, and Michigan, for example. With these considerations 
in mind, the Special Committee on Atomic Energy has attempted this year, in 
coordination with other committees of the American Bar Association which are 
interested in this field, to center its attention on certain topics which have 
currently been under consideration in the Congress, namely, patents, workmen’s 
compensation, and Federal-State relationships in health and safety regulation. 
On the international aspects of atomic energy, your committee has worked 
closely with the Committee on International Control of Atomic Energy of the 
Section of International and Comparative Law, but has left it to that com- 
mittee to report to the association on any matters which may be of current 
interest in that area. 

II. PATENTS 


The patent sections of the Atomic Energy Act of 1954 present a number of 
troublesome questions. At the first meeting of the special committee, repre- 
sentatives of the ABA Section of Patent, Trademark, and Copyright Law met 
with the committee to discuss the patent sections of the Atomic Energy Act. It 
was agreed that the patent section should take responsibility for presenting a 
statement to the Joint Congressional Committee on Atomic Energy and that the 
prior action of the house of delegates, with respect to title to inventions made 
under Government contracts and compulsory licensing of patents, provided the 
necessary basis for such a statement. Accordingly, your committee worked 
with the patent section in preparing a statement on the patent provisions of 
the Atomic Energy Act which was presented, on behalf of the American Bar 
Association, by the chairman of the Section of Patent, Trademark, and Copy- 
right Law at hearings held by the Joint Congressional Committee on Atomic 
Energy in April of this year. Undoubtedly the report of the patent section 
will comment more fully on this matter. 
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III. WORKMEN’S COMPENSATION 


The possible effects of radiation exposure on health of occupational workers 
has raised a number of questions regarding the adequacy of existing provisions 
for compensation of workers in cases of injury or disease which might arise 
from occupational exposure to radiation. On March 10-19, 1959, the Joint Con- 
gressional Committee held hearings on employee radiation hazards and work- 
men’s compensation, and the subject has been considered by various other public 
and semipublic organizations. While some of the problems are especially acute 
in the atomic energy field, a consideration of adequate compensation for exposure 
of workers to radiation involves considerations which cut across other fields 
as well. 

A radiation injury may not become manifest until many years after the 
exposure has occurred. Many compensation laws contain a provision that, to be 
compensable, disablement from an occupational disease must occur within a 
short period after the last exposure or after the last day of work for the 
employer from whom compensation is claimed. It may be difficult or impossible 
in some instances to prove that a particular disease is attributable to a particular 
employment, but if this chain of causation is established there is no reason 
why the claimant should be denied compensation. Similarly, some State laws 
require that the time for filing claim be based on the date of disablement 
regardless of whether or not the worker knows the cause of disablement. A 
worker may not know that he is suffering from a radiation disease for many 
years after the date of last exposure. He may not realize, until after he 
becomes disabled, that a workmen’s compensation claim must be filed in order 
to receive the benefits of that law. To protect the worker in such cases, the 
time limit for filing a claim should not start to run until the date of the 
claimant’s knowledge of the existence and cause of his impairment or the 
date of his disablement, whichever is later. 

The effect of repeated exposure to small amounts of radiation, each one of 
which may be within the so-called permissible dose, is cumulative and such 
repeated exposure may ultimately cause disability. In a number of States, 
proration between employers is provided by law. The investigation and litigation 
of such cases is long and expensive. Each of our compensation laws should 
provide that the last of several successive employers of a claimant suffering 
from an occupational disease, caused by an injurious exposure in each such 
employment, be solely liable for all the compensation due the claimant. This 
would still leave room for the establishment of a second injury fund if the 
State chose to do so. 

When a person is exposed to radiation, there are no obvious indications that 
this is taking place. Radiation cannot be seen or heard or felt. Accordingly, 
special instrumentation by way of film badges, pocket dosimeters, and the like, 
is necessary to establish the nature and the extent of such exposure. For this 
reason, it is important that adequate records of exposure be made and preserved, 
for the benefit of the claimant in establishing his claim and for the benefit of 
the insurance carrier in handling or, in proper cases, in resisting, the claim. 
Such records are also vital in enabling the employer to arrange to discontinue 
exposure at such time as it reaches or approaches the maximum to be tolerated. 

In addition to the foregoing, public interest in atomic energy has focused 
attention on certain other features of workmen’s compensation laws which relate 
both to radiation injuries and to other forms of injury. In many States today 
all occupational diseases are compensable, but in a number of States only certain 
enumerated occupational diseases are not compensable at all. Diseases due to 
radiation should certainly be covered, but there is no reason to stop there. All 
occupational diseases should be covered under appropriate definition. 

A number of. States which give complete medical protection for traumatic 
injuries limit the benefits payable in some or all occupational disease cases. 
Some States limit either the period during which medical payments are payable 
or the total amount payable in each compensation case. Many occupational 
diseases, including those due to radiation exposure, require long and expensive 
courses of treatment. There is no reason to place an arbitrary limit on the 
amount of medical benefits available, or to discriminate against persons suffering 
from occupational disease. Full medical benefits should be provided for the 
time and in the amount necessary for medical and hospital care in cases of both 
accidental injuries and occupational diseases. 
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Less than half the State workmen’s compensation laws contain any specific 
provision on rehabilitation of workers. A worker with a disabling injury or 
one who has suffered excessive exposure while on the job, such as exposure to 
ionizing radiation, silica dust, or noise, may be precluded from working at his 
former or similar employment. Rehabilitation and retraining for another job 
may be needed in such cases. For this reason, it is important that special 
benefits be provided for vocational services and maintenance during the period of 
rehabilitation. 

It has been suggested that, because of the peculiar nature of radiation injuries, 
because of the existence of Federal regulation in other atomic energy areas, and 
because of the inadequacies of the laws of many of the States, the Federal 
Government should provide a separate and special system of workmen’s com- 
pensation as the only means of gaining necessary protection across the country 
in the reasonably near future. Your committee believes that Federal action 
in this area would be both unnecessary and unwise. Except for a few limited 
areas, provision for workmen’s compensation has traditionally been the function 
of the States, and there is no good reason to single out radiation injuries for 
special treatment. Nevertheless, the Federal Government may well find it neces- 
sary to step in if the States do not act with reasonable promptness to furnish 
adequate protection. Accordingly, your committee recommends that the Ameri- 
ean Bar Association go on record as favoring action by the States in accordance 
with the first resolution which is set forth at the beginning of this report. 

The committee’s recommendations in this respect are consistent with the sug- 
gested State legislation for 1959 on workmen’s compensation of the Council 
of State Governments, the recent position of the International Association of 
Industrial Accident Boards and Commissions, and the National Association of 
Attorneys General. 


IV. FEDERAL-STATE RELATIONSHIPS IN HEALTH AND SAFETY REGULATION 


Until recently, regulation of the health and safety aspect of atomic energy 
activities has rested almost entirely in the Federal Government. This is due 
in large part to the fact that development and application of atomic energy 
originated in military requirements and, even after the U.S. Government pro- 
gram was shifted to civilian control in the Atomic Energy Commission, atomic 
energy remained largely a Federal monopoly. With the passage of the Atomic 
Energy Act of 1954, that monopoly was broken, and there has been a great 
burgeoning of private activity across the country. With this spread of private 
activity has come an increasing awareness on the part of the States of their 
responsibilities for atomic energy health and safety. A number of States have 
adopted statutes calling for coordination of the activities of State agencies in 
the atomic energy field. Some States have adopted regulations establishing 
standards and protective measures for exposure to radiation, or requiring regis- 
tration of radiation sources, or both. One State has gone so far as to set up 
what is in effect a separate licensing system for atomic reactors. Nevertheless, 
there is considerable uncertainty and confusion as to how far the States can 
and should go in this field. 

This confusion is probably generated, to some extent at least, by the uncer- 
tainties contained in the Atomic Energy Act of 1954. That act places in the 
Atomic Energy Commission responsibility for regulating the health and safety 
aspects of atomic energy activities which are subject to AEC license, but the 
act is almost completely silent on the question of State regulatory jurisdiction. 
It is not clear, therefore, whether the Federal Government has preempted the 
field or whether a regulatory role is permitted to the States and, if the latter, 
what is the extent of the State’s powers. The legislature of one State has 
memorialized. the Congress to provide clarification on these questions. Several 
bills were introduced before the Congress in the last 2 years to provide a mech- 
anism for transferring some control to the States, and on May 19 to 22, 1959, 
the Joint Congressional Committee on Atomic Energy held hearings to consider 
proposed amendments to the Atomic Energy Act of 1954 with respect to Federal- 
State cooperation. There is attached to this report a copy of a proposed bill 
which the Atomic Energy Commission submitted to the Joint Committee on 
May 13, 1959, in connection with these hearings. 

Some aspects of radiation, such as X-rays and the use of radium. have al- 
ways been regulated by the States, and the Atomic Energy Act of 1954 did not 
disturb this relationship. Furthermore, the Atomic Energy Commission has 
taken the position that it has no authority to regulate safety conditions in 
uranium mines. On the other hand, there are some types of activities as to 
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which health and safety regulation should be vested in the Federal Government, 
because of the fact that some aspects of the problem are essentially national in 
scope, because of the need for bringing to bear the knowledge and experience of 
a limited number of highly skilled experts in a complex and developing art, 
because of the expense and long duration of some of the measures which are 
necessary, and because of certain international implications. The problem is, 
first, to identify what areas should be retained by the Federal Government and 
what areas should be transferred to the States; and, second, to provide for 
an orderly transition for the latter functions. A considerable amount has been 
written recently on these questions, including an excellent study published in 
January of this year by the atomic energy research project of the University 
of Michigan Law School. 

There are a number of areas which are susceptible of appropriate and ade- 
quate regulation by the States, and as to which the Federal Government should 
discontinue its present regulatory and licensing authority as soon as the States 
are prepared to assume responsibility. These areas encompass by far the 
greatest part of the Atomic Energy Commission’s licensing and regulatory 
activities. 

The first of these areas is regulation of byproduct material, with certain ex- 
ceptions which are mentioned below. This area would include use of radio- 
isotopes and disposal of low-level wastes into the atmosphere or into inland 
waters. Radioisotopes are extensively used in industry, in medicine, in re 
search and training, and in certain consumer products. Hazards from these 
activities fall within the general categories of occupational or, at most, local 
environmental hazards. Control can be achieved by such precautions as ade 
quate shielding, proper encapsulation, and personal and area monitoring. 
Similarly, dispersion of low-level wastes into the environment is a matter which 
can be controlled locally. Water and air pollution traditionally have been con- 
trolled by the States and there is nothing about low-level, short-lived radioac- 
tive pollutants which cannot be understood and controlled with a modest amount 
of training. While the dispersion of such wastes may affect neighboring States 
downstream or downwind, existing systems are available to deal with the inter- 
state implications of such activities. 

It would also be appropriate for the States to regulate special nuclear mate- 
rial in small quantities. Uranium 233, uranium 235, and plutonium are used 
in research, in training, and in manufacture of reactor fuel elements. If the 
amounts involved are not great enough to present any danger of the material 
going critical, that is to say, forming a self-sustaining chain reaction, the only 
hazards are those arising from radiation and toxicity. Determination of the 
possibility of criticality in a given amount of special nuclear material involves 
difficult technical problems which can be decided by experienced specialists, of 
whom there is an accute scarcity. It is desirable, therefore, that the Atomic 
Energy Commission be given flexibility to determine, from time to time, what 
amounts can safely be included in this category. 

The third area in which responsibility may be transferred to the States is 
regulation of natural uranium and thorium. Here again, the hazards are 
largely occupational and can be controlled by conventional industrial practices. 

Furthermore, there should be explicit recognition of the authority of the 
States: (1) To adopt radiation protection standards which are applicable to 
activities subject to State regulation and which, to the extent feasible, are 
coordinated and compatible with those adopted by the Federal Government; 
and (2) to require registration of, and to inspect, activities which are under 
Federal license, for purposes of gathering appropriate information. The AEC 
bill of May 13, 1959, covers the first point but does not mention the second. In 
addition, the States should be given an opportunity to participate, without being 
required to take a position, in licensing hearings conducted by the Federal Gov- 
ernment. There is appropriate provision for this in the AEC bill. 


Establishment of marimum permissible exposure levels 


There is an intermediate area in which cooperation between the Federal Gov- 
ernment and the States, rather than a statutory allocation of responsibility, ap- 
pears desirable. The establishment of maximum permissible exposure levels 
can best be accomplished on a national basis. These levels are determined 
through an evaluation of the somatic and genetic effects of radiation, the latter 
in a context of total population exposure, and a weighing of these effects against 
the social and economic benefits to be derived. The perspective required is prob- 


39806— 59——53 








828 RADIATION HAZARDS 


ably only possible from a national viewpoint. Furthermore, establishment of 
these levels requires the combined judgment of outstanding experts because of 
the imprecise state of knowledge in this field, the various scientific disciplines 
required, the importance of the decision, and the need for public confidence. The 
process of obtaining these judgments would be inefficient, and probably im- 
possible, if attempted by the separate States. Nevertheless, these national 
standards need not be mandatory. There would be serious disadvantages and 
complications in doing so, and in other fields nationally recommended standards 
seem to have been closely followed by the States. It would appear that means 
ean be devised for encouraging the States to adhere voluntarily to recommended 
levels. 


Areas in which continued Federal regulation is appropriate 


On the other hand, there are certain areas in which control should be re 
tained by the Federal Government, at least for the present. As scientific and 
technical knowledge is further advanced and as State and local governments 
achieve greater experience in and knowledge of the problems involved, it may 
well be possible to expand the areas in which the States are given authority. 

The first of these is regulation of nuclear reactors, fuel reprocessing plants, 
and perhaps fuel fabrication plants. Some reactors involve hazards which are 
of substantial magnitude in terms of geographic scope and human impact: an 
accident in such a reactor might well affect a large number of States. Further- 
more, evaluating the safety of reactors requires the combined judgment of 
individuals representing a variety of scientific and technical disciplines. It 
might be impossible, and certainly it would be an inefficient use of our limited 
scientific and technical manpower, for all the States in which reactor construc- 
tion and operation is proposed to attempt to obtain reactor-hazards-evaluation 
staffs composed of individuals with the requisite talents. Furthermore, there is 
considerable national interest in a fast-growing and well-balanced reactor 
development program. ‘The success of such a program depends, in some meas- 
ure, upon uniformity of treatment of those requesting approval of reactor 
projects; its continuance depends, in equal measure, upon the maintenance of 
a good reactor safety record. Because of lack of detailed standards for the 
construction and operation of reactors, the necessary uniformity of treatment 
and assurance of safety can best be attained if all evaluations are made by a 
single group and if the reactor licensing authority develops a consistent concept 
of acceptable risk. What will constitute an acceptable risk involves, in turn, a 
well-informed balancing of national and international considerations, which 
can only be accomplished with the konwledge available and with the perspective 
possible at the national level. Again, Federal control is necessary with respect 
to fuel-reprocessing plants, since these facilities have a capacity for creating 
widespread environmental hazards and their safety evaluation requires the 
group judgment of experts representing many scientific disciplines. Finally, 
it may prove desirable to retain Federal control over fuel fabrication plants, 
since specialized knowledge is necessary in making criticality calculations and 
in developing and reviewing procedures for shipping and handling to avoid 
criticality. This Federal control over fuel fabrication plants could be accom- 
plished under the Federal authority to control special nuclear material. It 
could also be accomplished by extending the category of “production and utili- 
zation facilities’ as provided in the Atomic Energy Act of 1954, since the act 
gives the Atomic Energy Commission discretion to determine what types of 
facilities fall within the criteria established by the act. The Commission's 
regulation’s presently include reactors, fuel reprocessing plants, and gaseous 
diffusion plants. Fuel fabrication plants could be included if the Commission 
should think this desirable. Thus some flexibility is possible in this respect. 

As to movement of nuclear materials, the Interstate Commerce Commission, 
the Civil Aeronautics Board, the Post Office Department, and the Coast Guard 
now have in effect regulations dealing with shipment of radioactive materials. 
There is no reason to disturb this Federal authority over interstate commerce, 
and the AEC bill would not do so. In addition, the Federal Government should 
continue to have authority over other shipments of those nuclear materials which 
are subject to Federal license. State regulation of shipments of those nuclear 
materials which are or may be subject to State control is largely lacking, and 
there is need for State action in this respect, which should conform as closely 
as possible to the Federal regulations. The export and import of nuclear ma- 
terials and facilities obviously is a matter solely of Federal concern. 
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There should also be a degree of national control of the manufacture and sale 
of articles containing radiation sources. Manufacturers of such devices as 
gages, luminous markers, radiograph and teletherapy devices, electronic tubes, 
and the like sell their products throughout the United States and in many for- 
eign countries. The Federal Government should be in a position to assure that 
such articles will not be distributed unless they meet minimum and uniform 
safety requirements, including manufacturing and processing specifications and 
labeling. Furthermore, although there is no present problem, the extent to 
which the widespread distribution of radiactive materials should be permitted 
in this country may present, in the foreseeable future, questions of public policy 
which can be resolved, and the hazards controlled, oniy at the Federal level. 
The States, under this system would still be free to regulate any radiation hazards 
which might arise during the manufacture, transportation, or use of such 
roducts. 
. As to waste disposal, high-level wastes can be safely stored only by confine- 
ment in special containers and burial in land areas which are specially set aside 
for the purpose. Selection of the sites to be used will require an evaluation 
of countrywide considerations, and burial of radioactive materials having a long 
life may require continued regulatory supervision for hundreds or even thou- 
sands of years. Furthermore, disposal of low-level wastes by discharge into 
international waters, or into streams which flow into international waters, 
or burial of such wastes in containers in the ocean, will frequently involve con- 
siderations which are of concern to several States and to foreign countries. 
Control of burial of high-level wastes on land and disposal of all wastes in inter- 
national waters should remain with the National Government. 


The need for clear and explicit delineation of authority 


Any amendments to the Atomic Energy Act which are concerned with the 
respective roles of the Federal Government and the States in health and safety 
regulation of atomic energy activities should delineate, as clearly and as explicitly 
as possible, the areas in which each level of Government is to operate and the 
criteria which are to be followed in determining those areas. The proposed 
bill which the Atomic Energy Commission submitted on May 13, 1959, and 
which is attached to this report, is for the most part clear and comprehensive 
in this respect. Nevertheless, it would seem that some further expressions 
might be desirable. These would include a specific reservation to the States of 
control and regulation of uranium mining and a specific reservation to the 
States of the right to require registration of, and to inspect, activities which 
are subject to Federal license. The AEC bill preserves the authority of the 
Commission to protect the common defense and security, to protect restricted 
data, and to guard against the loss or diversion of special nuclear material, 
and the authority of any State or local agency to regulate activities for pur- 
poses other than protection against radiation hazards. It might be well to 
clarify the relationship between these two bases of authority. In addition, 
there will inevitably be troublesome problems in some instances as to whether 
or not a particular State or local regulation is really a proper exercise of per- 
missible State authority or is merely an effort to accomplish by indirection 
what could not be done explicitly 

Even as to responsibilities which can and should be turned over to the States, 
the Federal Government cannot step out until a particular State is equipped 
to carry out the functions which are to be transferred. A program of State 
regulation and control, including appropriate regulations, must be developed and 
personnel must be trained. The AEC bill contains suitable provisions author- 
izing and directing the Commission to cooperate with the States in the formula- 
tion of radiation protection standards and authorizing the Commission to pro- 
vide training, with or without charge, to employees of, and such other assist- 
ance to, any State or political subdivision thereof or group of States as the 
Commission deems appropriate. In its comments on the proposed bill, the Com- 
mission has stated its intention to work closely with other Federal agencies, 
such as the Department of Health, Education, and Welfare, in correlating AEC 
training assistance with other programs; to cooperate with the States, other 
Federal agencies, and other organizations such as the National Committee on 
Radiation Protection, the Council of State Governments, and the National Asso- 
ciation of Attorneys General, to assure that appropriate model State legisla- 
tion and regulations are prepared; and to continue to furnish assistance in the 
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form of consulting services and other specialized assistance to those States to 
whom responsibility has been transferred in particular areas. 


The mechanism for transferring responsibility 


Assuming that some method is to be established whereby the States may be 
permitted to assume their appropriate responsibility in particular areas, the 
question arises as to how this may best be accomplished. The AEC bill con- 
templates a system of agreements between the Commission and the Governor 
of the State upon (1) certification by the Governor, and finding by the Com- 
mission, that the State has a program for the control of radiation hazards which 
is adequate to protect the public health and safety with respect to activities 
within the State covered by the proposed agreement and (2) a finding by the 
Commission that the State program is not incompatible with the Commission's 
program for the control of radiation hazards. The criteria stated in these 
provisions are rather general and vague and, except for publication of the pro- 
posed agreement in the Federal Register and opportunity to comment under 
Commission regulation or order, no procedure is established for formulation and 
approval of the agreement. It would seem preferable to direct the Commission 
to approve a plan of a State when certain criteria, to be set forth in the statute, 
have been met. These criteria could be stated in general terms, with direction 
to the Commission to refine them by more detailed standing regulations which 
the Commission could amend from time to time as appeared appropriate. Under 
this system, a State should be given notice and an opportunity for hearing if the 
Commission proposes to disapprove a State plan and, after hearing, the Com- 
mission’s decision should be final. This is a familiar pattern in other fields 
for determining Federal-State relationships, and the establishment of definite 
criteria under Federal statute and regulation should make it easier for the 
States to prepare and justify their own programs. 

The legislation should also make it clear that, until a State plan in a par- 
ticular area has been approved, the Federal right of control and regulation is 
exclusive. A system of dual control in the same area would be unduly burden- 
some on private activity and would involve a needless duplication of Govern- 
ment manpower and funds. By the same token, once a State plan has been 
approved, the Federal authority over health and safety regulation in that area 
should cease. It would seem undesirable to provide, as the AEC bill does, that 
the Federal Government may suspend or terminate the licensing and authority 
already transferred to a particular State if the Federal Government finds that 
such termination or suspension is required to protect the public health and 
safety. Apart from the continuing and onerous responsibility which would be 
imposed on the Federal Government in thus monitoring the activities of the 
States, such a right of recall would seem to be a needless, and perhaps offensive, 
derogation of State authority. 

The foregoing recommendations with respect to Federal-State relationships 
in control and regulation of radiation hazards are in general consistent with 
the positions recently taken by the Council of State Governments, the Joint 
Federal-State Action Committe, and the Committee on Atomic Energy Law of 
the National Association of Attorneys General. 

Respectfully submitted. 


William Mitchell, Chairman, J. Reuel Armstrong, J. J. Hiller, Henry 
F. Lippitt, 2d, George W. Martin, Clyde O. Martz, Frank 
Norton, Casper W. Ooms, Herzel H. E. Plaine, Brice W. Rhyne. 


Strate LEGISLATIVE ACTIVITIES, 1959 
(Based on information provided by U.S. Labor Department through July 31, 1959) 
RADIATION DISEASES 


Twelve States—Alaska, Delaware, Iowa, Kansas, Maine, Missouri, Montana, 
New Hampshire, Ohio, Oregon, Tennessee, and Texas—enacted legislation in 1959 
specifying coverage of radiation diseases or modifying certain time limits (such 
as time for filing claims) in connection with such diseases. 

Coverage was extended to radiation diseases in 5 of the 12 States—lIowa, 
Maine, Montana, New Hampshire, and Tennessee. In addition, Missouri and 
Ohio, which have full coverage of occupational diseases, specifically listed 
radiation diseases as compensable. 
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Time limits for filing claim were liberalized for radiation diseases or for 
occupational diseases generally in 9 of the 12 States—all but Delaware, New 
Hampshire, and Tennessee. A number of the States adopted language equiva- 
lent to or approximating the standard recommended by the International Asso- 
ciation of Industrial Accident Boards and Commissions for slowly developing 
diseases, that “the time limitation in filing of claims not begin to run until the 
date on which the employee has knowledge of the nature of his disability and 
its relation to his job and until after disablement.” However, six of the nine 
States retained or added other time limit provisions which could restrict to a 
greater or less degree the eligibility of a worker to receive workmen’s compensa- 
tion benefits for a radiation disability. For example, compensation is allowed 
only if disablement results within 2 years after the last injurious exposure, in 
one State; within 8 years after the last exposure in another; and within 1 year 
from the date of last employment by the employer from whom compensation is 
claimed in another. Missouri made radiation diseases compensable only if there 
have been 90 days of exposure with one employer. 

Delaware liberalized the time limit within which the employee must give notice 
of his disability to the employer by providing that the time shall begin from the 
date of the worker’s knowledge that his disability could have resulted from 
employment. The law already provided that the time for making claim shall 
begin from the date of such knowledge. However, the law requires claim to be 
filed within 5 years after the last exposure. 


CONTROL OF RADIATION HAZARDS; COORDINATION OF ATOMIC ENERGY 
DEVELOPMENT 


Four States—Arkansas, Indiana, North Carolina, and Tennessee—enacted laws 
giving the health department authority to issue regulations for protection against 
radiation hazards. The Indiana and Tennessee laws also required registration 
by persons possessing sources of radiation, and the Arkansas and North Carolina 
laws provided that the health department regulations may include a registration 
requirement. 

Alaska, California, Kansas, and North Carolina adopted legislation for the 
coordination of activities relating to atomic energy development. The California 
law also included a requirement that any person possessing a source of radiation 
must register with the health department. The North Carolina coordination 
provisions were included in the same act as the provisions for registration and 
for control of radiation hazards. 

The Connecticut law required all employers using radioactive materials or 
isotopes to keep records of exposure of their employees to radiation. The Texas 
Legislature provided for a committee composed of members of the legislature and 
members appointed by the Governor to make a comprehensive study of all aspects 
of radiation as it affects the public, industry, and other groups, and the need for 
protection of all concerned. 


ASSOCIATION OF CASUALTY AND SURETY COMPANIES, 
New York, N.Y., September 16, 1959. 
Hon. MELVIN K. PRICE, 
Chairman, Subcommittee on Research and Development, Joint Committee on 
Atomic Pnergy, the Capitol, Washington, D.C. 


DEAR MR. PRICE: 


EMPLOYEE RADIATION HAZARDS AND WORKMEN’S COMPENSATION 


With reference to the hearings of your subcommittee last March, I thought 
you might find of interest the enclosed summary of State enactments in this 
field. It is evident that legislative activity in this area was considerable, but 
additional enactments may yet be brought to our attention. 

Many States, moreover, increased benefits either with respect to indemnity, 
medical care, or both, without specific reference to radiation exposure. How- 
ever, these cannot readily be summarized. 

I trust you will find this material of some assistance. 

Most sincerely, 
J. Dewey Dorsett, General Manager. 
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1959 SraTeE ENACTMENTS RELATING TO COMPENSATION FOR RADIATION INJURIES 
I. COVERAGE 


All but three States now provide compensation for radiation injuries. 

Iowa (H.B. 721), Maine (H.B. 833), Montana (S.B. 112), and New Hampshire 
(H.B. 322) amended their workmen's compensation laws newly to provide com- 
pensation for such injuries. Of the three remaining States: 

1. The Mississippi Legislature did not convene this year. 

2. The Alabama Legislature is still in session. 

3. The Wyoming Legislature met. It did not specifically provide compensation 
for radiation injuries, but did amend its statute of limitations to provide that 
in case of “latent injury” a claim may be filed within 1 year of discovery of 
same (S.B. 74). Wyoming operates under a State insurance fund monopoly for 
workmen’s compensation. 


Additional enactments: 


Alaska enacted a revision of its workmen’s compensation law (S.B. 22) which 
follows closely the provisions of the Longshoremen’s Act. It broadened its def- 
inition of “injury” to mean any occupational disease or infection that arises 
out of the employment or results from an accidental injury. 

Four States whose laws contained a broad definition of occupational disease 
coverage specifically amended these laws to newly include radiation hazards. 
They are Kansas (H.B. 390), Missouri (S.B. 167), Ohio (H.B. 470), and Ten- 
nessee (S.B. 471). 

Pennsylvania, whose law contains a broad definition of occupational disease 
coverage, presently has a bill which has passed one house and is pending action 
in the second house—H.B. 1148 (S.B. 943) would add radiation hazards to the 
occupational disease schedule. 


II. STATUTES OF LIMITATIONS 


Eleven States broadened their statutes of limitations with respect to radia- 
tion injuries or latent diseases as follows: 

Alaska: S.B. 22 provides that a claim must be filed within 2 years after the 
employee knows of the disability and its relation to his employment; or 1 year 
after death ; or 2 years after last payment without an award. 

Hawaii: H.B. 232 extended the time for filing a claim from 1 to 2 years after 
injury or death. 

Iowa: H.B. 721 provides that disability or death must result within 2 years 
of exposure and a claim filed within 90 days thereafter or within 90 days that 
an employee knew or should have known of its causality. 

Kansas: H.B. 390 extends time for filing claims from exposure to ionizing 
radiation to 3 years after leaving employment. 

Maine: H.B. 833 provides that the time for filing a claim in case of ionizing 
radiation injury shall not begin to run until claimant knew or should have known 
of causality. 

Missouri: S.B. 167 provides that in case of radiation injury the time limitation 
in disease cases shall run from time the injury is apparent. 

Montana: S.B. 112 provides that in case of radiation injuries, claim must be 
filed within 30 days from time the employee knew or should have known the 
nature of the disability or cause of death and its relation to his employment. 

New Jersey : H.B. 628, pending in the legislature which is in session, provides 
that the time limits for barring a claim shall not apply in case of ionizing radia- 
tion injury if a petition is filed within 2 years after employee knew or should 
have known of its causation or within 2 years of disability or death, whichever 
is later. Also, in case benefits are paid or furnished, employee’s right are pre- 
served without time limit. 

Oregon: H.B. 619 extends the time limit in radiation cases from 3 to 7 years. 

Texas: H.B. 71 provides that the time limit in radiation cases shall run 1 
year from the date the employee suffered incapacity and knew or should have 
known it was caused by employment. 

Washington: H.B. 44 provides that an occupational disease claim must be 
filed within 1 year after workman has notice from physician of its existence. 

Wyoming: S.B. 74. In case of latent injury claim may be filed within 1 year 
of discovery. 
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ATOMIC ENERGY REGULATION 


Laws relating to the regulation of activities relating to the peaceful uses of 
atomic energy were enacted in the following States: 

Alaska (H.B. 49), Arkansas (H.B. 413), California (H.B. 413 and H.J.R. 15), 
Connecticut (H.B. 2588 and S.B. 359), Illinois (S.B. 867), Indiana (S.B. 200), 
Massachusetts (S.B. 496), Kansas (H.B. 175 and H.B. 376), Missouri (S.B. 6), 
New Mexico (S8.B. 61), New York (S.B. 3569), North Carolina (S.B. 253), Ohio 
(H.B. 410), Oklahoma (H.B. 583), South Carolina (S.B. 18), Tennessee (S.B. 


85), and Texas (S.C.R. 42). 


(Compiled by the Association of Casualty and Surety Companies. ) 


Extract From SurvVEY By ATOMIC INDUSTRIAL ForuM ON “STATE ACTIVITIES IN 
ATOMIO ENERGY,” JULY 1958 


Table of State activities in atomic energy * 
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Table of State actiwities in atomic energy—Continued 
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1 As of June 1, 1958. 


2? Committee serves as advisory group or study group to either the Governor, a State department or legis- 
lature. Some States have advisory committees only for radiation hazards. 
2 Individuals having title (or responsible for equivalent duties) of coordinator of atomic development 


activities appointed by the Governor or State staff official serving in an information and coordinating func- 
tion for atomic energy. 


‘ Participants in the Southern Regional Advisory Council on Nuclear Energy. 


REQUIREMENTS FOR RADIATION INSTRUMENTATION AND MONITORING IN STATE 
REGULATIONS 


Prepared by Atomic Industrial Forum, Ince. 


California: Article 58, “Radioactivity and Ionizing Radiation,” group 6, title 8, 
of General Industry Safety Orders, division of industrial safety, California 
Department of Industrial Relations. 

Section 3804: (a) ‘“Workrooms or other locations in which material giving 
rise to ionizing radiation is used or handled shall be inspected for hazardous 
amounts of radiation at scheduled intervals.” The division of industrial safety 
“may prescribe a monitoring schedule for a particular operation.” This section 
includes the following: 

“NotreE.—National Bureau of Standards Handbook No. 51, ‘Radiological 
Monitoring Methods and Instruments,’ should be consulted for details of 
radiological monitoring.” 

(c) Personnel monitors “or other means” are to be used to evaluate installation 
hazards. The monitoring is to be done “by a competent person with instruments 
adequate to discover hazardous amounts of whatever radiations the machines 
or materials are producing.” 

(d) Personnel monitoring devices are required “for employees who may be 
subjected to ionizing radiation which could potentially exceed” maximum per- 
missible exposures. 

Section 3806: (b) “Spillage or other contamination * * * shall be * * * 
monitored for adequate decontamination.” In case of a spill “persons [shall be] 
monitored for adequate decontamination.” 

(f) “At the close of each work period, workers’ faces, hands, hair, and clothes 
shall be inspected for contamination by radioactive materials.” 

Colorado: “Regulations of the Colorado State Board of Health Relating to the 
Registration of Radioactive Materials and Radiation Machines,” State board 
of health. ° Registration is required. No specific reference is made to instru- 
mentation or monitoring. 

Connecticut: Regulation 287, “Radiation Sources and Radioactive Materials,” 
State sanitary code, State department of health. Registration is required. 

Section F:.(a) “Sufficient surveys shall be made * * * to determine the 
levels of radiation to which persons are or may be exposed.” 

(b) “The owner of an installation or mobile source shall provide personnel 
monitoring” if a person can receive more than 25 percent of the maximum 
permissible dose. 

(c) “Regularly scheduled monitoring of the air * * * shall be carried out” 
where average levels exceed 25 percent of the maximum concentrations. 
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Section I: (b) ‘I'he owner of an installation or mobile source shall provide, 
or have readily available, instruments suitable for the detection and measurement 
of radiation and radioactive contamination as required to carry out the other 
provisions of this regulation, and such instruments shall be maintained in 
proper calibration. 

Section K: (b) Where a person or his clothing may “become contaminated 
to a hazardous degree * * * both shall be monitored.” 

Delaware: “Regulations Governing the Manufacture, Distribution, Sale, 
Storage, Installation, and Disposal of Radioactive Sources, Materials, or De- 
vices,” State board of health. A written permit is required to use radioactive 
materials. No specific reference is made to instrumentation or monitoring. 

Illinois: “Radiation Installation Registration Law,’ department of public 
health. Registration is required. No specific reference is made to instrumenta- 
tion or monitoring. 

Kansas: “Regulations for Registration of Users of Radiation Sources,” State 
board of health. Registration is required. No specific reference is made to 
instrumentation or monitoring. 

Massachusetts: Industrial Bulletin No. 5, “Ionizing Radiation,” department 
of labor and industries. Registration is required. 

Section 7. Paragraph 7.1: “Every employer shall make or cause to be made 
such surveys * * * as deemed necessary * * * to determine whether the dose 
of ionizing radiation to any employee is maintained within the limits prescribed” 
by the code. : 

Paragraph 7.2: “Personnel monitoring shall be provided and required for each 
individual” who may receive more than 25 percent of the maximum permis- 
sible dose. 

Paragraph 7.3: “Routine monitoring of all personnel * * * shall be required.” 

Paragraph 7.4: “Monitoring of the atmosphere * * * may be required” if 
average levels exceed one-tenth maximum concentrations. 

Michigan: “Regulations Governing the Use of Radioactive Isotopes, X-Radi- 
ation and All Other Forms of Ionizing Radiation,” state department of health. 

Registration is required. 

Part 5. Paragraph 11.1: “Each registrant shall make or cause to be made 
such surveys as may be necessary for him to comply with the regulations.” 

Paragraph 11.2: “Each registrant shall supply appropriate personnel moni- 
toring equipment to, and shall require the use of such equipment” for em- 
ployees likely to receive more than 25 percent of the maximum permissible dose. 

Paragraph 13.3: Class C Industrial Radiographic Installations, for limited use 
under specific conditions, require, in subparagraph 13.3.9, that “film badges or 
other permanent recording instruments shall be provided and worn continuously 
by persons in the area at all times.” (The same requirement is included as 
subparagraph 13.4.4 for mobile installations). 

Part 8. Paragraph 14.3: Subparagraph 14.3.1, requires that “the output of the 
[medical] X-ray generator shall be calibrated.” 

Paragraph 17.1: Subparagraph 17.1.8, requires that “personnel occupationally 
exposed to ionizing radiation from diagnostic equipment shall be monitored by 
film badges * * *” (A _ similar requirement is included in subparagraph 
18.1.8). 

New York: Chapter XVI, “Ionizing Radiation,” state sanitary code, depart- 
ment of health. 

Registration is required (of medical type installations only—outside of New 
York City). 

Section 5. (b) The operator of a radiation installation shall be responsible 
for seeing that “all persons working with radiation equipment or radioactive 
materials are properly and adequately instructed in the purpose and use of any 
protective and monitoring device provided.” 

(ec) He is also responsible to see “by means of radiation surveys” that no 
persons not working with radiation receive more than one-tenth the permissible 
dose. 

Section 6. The operator of an installation “shall provide personnel monitoring 
equipment, properly calibrated,” for every person who may receive more than 
25 percent of the maximum permissible dose. 
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Section 10. “Every operator of a radiation installation where radioactive ma- 

terials, not in sealed sources, are present shall provide or have immediately 

available instruments suitable for detecting and measuring radiation and radio- 

— contamination. Such instruments shall be maintained in proper cali- 
ration.” 

Section 12. The operator shall see to it that “surveys * * * are made by a 
competent person.with appropriate, properly calibrated monitoring equipment.” 

(a) “Regularly scheduled monitoring of the air shall be required * * *” 
where concentrations may exceed maximum limits. 

The registration form distributed by the department of health includes a 
request for personnel monitoring information, survey information, and a list 
of radiation detection instruments available by number, type, manufacturer, 
model, and sensitivity range. 

New York City: Article 6, ‘Control of Radiological Hazards,” city sanitary 
code, department of health. 

Registration is required. 

Section 78. (b) A radiation safety officer “shall make surveys” of radiation 
hazards and “shall arrange to have such surveys made with properly calibrated 
monitoring equipment * * *.” 

New York: Industrial Code Rule No. 38, “Radiation Protection,’ department 
of labor. 

Registration is required (of industrial radiation installations only—state 
wide). 

Section 38-7. “Every employer shall cause such surveys to be made * * * as 
may be necessary to determine whether the dose to any employee is maintained 
within the limits prescribed by this rule.” 

Paragraph 38-7.3. “Every owner of an installation wherein radiation area 
associated with radioactive materials, other than sealed sources, are present 
shall provide or have readily available instruments and procedures suitable for 
detecting and measuring radiations or contamination in accordance with the 
requirements of this rule and said instruments shall be maintained in proper 
calibration.” 

Section 38-9: Paragraph 38-9.1. “Any employee” who may receive a dose 
of “more than 25 percent of the limits * * * shall be supplied with and use 
appropriate personnel monitoring equipment.” 

North Dakota: “An Act relating to the registration of users of radioactive 
— or radiation machines,” House bill No. 600, 1958, State department of 

ealth. 

Registration is required. No specific reference is made to instrumentation 
or monitoring. 

Pennsylvania: “Radiation Protection Regulation 433,” State department of 
health (essentially identical with “NBS Handbook No. 61,” app. B). 

Registration is required. 

Section 8 (a) “All accessible areas in the vicinity of radiation-producing 
sources shall be surveyed * * * by, or under the direction of, a qualified expert 
using suitable instruments and methods for measuring radiation * * *.” 

(c) “Personnel monitoring shall be required for each individual” who may 
receive more than 25 percent of the maximum permissible dose. 

(e) “Regularly scheduled monitoring of the air within the instalation * * * 
shall be required” if average levels may exceed 25 percent of the maximum 
concentrations. 

Section 10 (b.9) The person in charge of radiation safety in an installation 
“shall, by means of appropriate surveying or monitoring procedures,” make 
certain that air and water concentrations going out of an installation meet 
permissible concentrations. 

Section 12 (b) “Where * * * a person or his clothing may become contami- 
nated to such degree as to present a hazard, both shall be suitably monitored.” 

(d) “Every person using radioactive material not enclosed in a sealed source 
shall have on hand or immediately available an instrument or instruments suit- 
able for detecting and measuring contamination in accordance with the require- 
ments of this section. These instruments shall be maintained in proper cali- 
bration.” The Department may require the same instrumentation for users of 
sealed sources under special circumstances. 
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South Dakota: Section 2.14 “Radiation Control” of chapter 2, “Environmental 
Sanitation Services,” regulations of the South Dakota Department of Health. 

Registration is required. No specific reference is made to instrumentation 
or monitoring. 

Texas: Occupational health regulations, OH-1, “Radiation Exposure,” State 
department of health. (Essentially identical with Pennsylvania 433, and “NBS 
Handbook 61,” app. “B’’.) 

Registration is required. 

Section 8 (a) “All accessible areas in the vicinity of radiation-producing 
sources shall be surveyed by, or under the direction of, a qualified expert using 
suitable instruments and methods for measuring radiation * * *.” 

(c) “Personnel monitoring shall be required for each individual” who may 
receive more than 25 percent of the maximum permissible dose. 

(e) “Regularly scheduled monitoring of the air within the installation * * * 
shall be required” if average levels may exceed 25 percent of the maximum 
concentrations. 

Section 10 (b.9) The person in charge of radiation safety in an installation 
“shall, by means of appropriate surveying or monitoring procedures,” make 
certain that air and water concentrations going out of an installation meet 
permissible concentrations. 

Section 12 (b) “Where * * * a person or his clothing may become contam!- 
nated to such degree as to present a hazard, both shall be suitably monitored. 

(d) “Every person using radioactive materials not enclosed in a sealed source 
shall have on hand or immediately available an instrument or instruments 
suitable for detecting and measuring contamination in accordance with the 
requirements of this section. These instruments shall be maintained in proper 
calibration.” The department may require the same instrumentation for users 
of sealed sources, under special circumstances. 

Wyoming: Chapter 61, “Laws of 1953, Registration of Radiation Installa- 
tions,” State department of public health. 

Registration is required. No specific reference is made to instrumentation or 
monitoring. 


Extract FroM STATEMENT BY AMERICAN MUNICIPAL ASSOCIATION ON FEDERAL 
LEGISLATIVE AND POLICY OBJECTIVES FOR 1959 


2. ATOMIC ENERGY 


Local communities and local officials have a direct concern and interest in the 
peaceful applications of atomic energy. The developments in this field mean new 
processes, new products, and new types of industrial plants in many localities. 
It also means new considerations in the operation of local government, in the 
responsibilities of local officials, and the health and safety of local people. 
Already several thousand firms and laboratories are licensed to use nuclear 
materials in some 1,500 cities and towns across the country, and the number is 
increasing. 

If local officials are to properly discharge their responsibilities for the health, 
safety, and welfare of their communities, it is necessary that they be informed 
about the developments in this field, and the specific community problems that 
result. In view of the continuing expansion in this field, it is imperative that 
local communities begin immediate preparations to deal with the impact of the 
peaceful atom on the health, fire, police, planning and other activities of local 
government. We therefore resolve : 

2-1. To endorse the study proposed to be made by the American Municipal 
Association for the Atomic Energy Commission on the impact of peaceful atomic 
energy activities on local government. We also urge that the Atomic Energy 
Commission and other responsible organizations including industry, sponsor and 
assist in additional specific studies that may be needed; such as transportation 
and handling of nuclear materials, disposal of radioactive wastes, special training 
of local personnel, and development of needed local ordinances. Further that 
the results of such studies be published and made available in guide form— 
suitable for use by local officials (1958). 
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2-2. Municipalities should be notified of all persons, organizations or firms who 
currently are licensed by the Atomic Energy Commission to handle atomic or 
radioactive materials, and further, that said municipalities should be notified 
in the future whenever a new license is issued by the Atomic Energy Commission 
(1958). 

2-3. Member municipalities are urged to pass an ordinance requiring those 
who handle and use atomic or radioactive materials in the community, to register 
same with local government and that a specific local officer be designated for that 
purpose. Cities are also urged to consider setting up of proper facilities to 
monitor the radioactive conditions in the atmosphere, water supply and general 
environment (1958). 

2-4. The American Municipal Association shall spearhead the organization 
and maintenance of a central clearinghouse of information on atomic energy 
developments which affect local government. This will provide a central point to 
which local communities may turn for information. Also, local communities 
are urged to forward to the clearinghouse all pertinent information and exper- 
iences which will be helpful to other communities (1958). 


ANNOUNCEMENT OF Stupy BY AMERICAN MUNICIPAL ASSOCIATION ON LOCAL 
IMPACT OF PEACEFUL USE OF ATOMIC ENERGY 


The American Municipal Association has undertaken a study of the impact of 
peaceful atomic energy activities on local communities and local government. 
The study, to be made under a contract with the Atomic Energy Commission, is 
the first of its kind in this field. It is designed to identify specific community 
problems resulting from atomic energy activities, to report what information 
and services are available to assist in dealing with the problems, and to indicate 
what problems need further attention. A report on the results of the study, to 
be completed in 6 months, will be submitted to the Commission. 

There has been growing interest and concern on the part of municipalities as 
to the potential impact of atomic energy activities on local goternment func- 
tions, services, and responsibilities, particularly in areas such as public health 
and safety, fire protection and zoning. It is believed that information developed 
by the study will be useful to local public officials in planning and administering 
municipal services, and to the Commission in the administration of its regula- 
tory program. The Commission’s Division of Biology and Medicine and the 
Division of Licensing and Regulations both have a direct interest in the study. 

The AMA, representing through its membership over 13,000 municipalities, 
has made initial investigations in the areas to be studied; in 1957 it also spon- 
sored an exploratory meeting in which representatives of science, industry, labor, 
religions, and local government joined in discussing the emerging community 
problems and the ways and means for dealing with them. The association has 
established a continuing committee on atomic energy matters, and has been de- 
veloping a program for giving assistance to local officials. 

The study to be made for the Commission will cover such areas as (1) the 
extent and types of peaceful uses of nuclear materials in various fields; (2) 
effects on local government functions; (3) activities of Federal, State, and local 
agencies and related activities of industry, labor, professional, and public in- 
terest groups; (4) requirements for use of nuclear materials; (5) sources of 
information and assistance. 

Patrick Healy, Jr., executive director, executed-the contract on behalf of the 
AMA. Harold Sandbank, of Washington, D.C., consultant on community and 
industry development will direct the study. AMA staff specialists in transporta- 
tion, legislation, urban development, and community relations will assist in the 
study. 

The association’s committee on atomic energy, headed by Mayor Milton J. H. 
Knabusch of Monroe, Mich., has considered and endorsed the study. 
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Number of cities in which licensed users of isotopes are located in the various 
States 


(Prepared by American Municipal Association) 


| 
ae ee "aes Deu 
Cities Licensees Cities | Licensees 


= - em | 


| | 

Alabama... sa 21 | 73 || New York.___-- ia 118 659 
Alaska - - -- - 4 8 || North Carolina--__-- 28 st 
Arizona 3 16 North Dakota_-_-- -- ial 4) 12 
Arkansas. 12 36 || Ohio ae 65 246 
California - -- 122 500 || Oklahoma... --- 13 70 
Colorado - _. 14 | 8 i Se cinnkcincavansewce 10 47 
Connecticut 30 96 || Pennsylvania - -------- 112 347 
Delaware 7 22 || Rhode Island | 9 | 29 
Florida 31 95 || South Carolina 12 24 
Georgia ; 18 68 || South Dakota__----- : | 10 24 
Idaho - - 4 9 || Tennessee -. : 21 | 87 
Illinois 66 a ti Tems...... ; 65 | 316 
Indiana : 36 Be dee incans= 7 36 
Iowa - -- 31 72 || Vermont......- 4 8 
Kansas_ 13 48 || Virginia --- ; : 7 | 93 
Kentucky -. 13 44 || Washington __ 19 | 65 
Louisiana - - - - 19 72 || West Virginia - - . 17 38 
Maine--_- 19 30 || Wisconsin -_-_---- -| 7 127 
Maryland _.- 26 131 || Wyoming---- 5 | 16 
Massachusetts. ‘ 78 169 || Washington, D.C_-- | 7 
Michigan . 59 194 || Canton Island--_- i 2 
Minnesota. --- ‘ 63 163 || Guam_-_- | 

Mississippi- 10 17 Hawaii_ 38 
Missouri -. 21 121 Panama__ 
Montana- 8 15 Puerto Rico _- 
Nebraska 6 31 || Canada- 
Nevada.- - - 3 8 || Wake 

New Hampshire--.- : | 11 23 

New Jersey -- 97 227 Total__- 
New Mexico 25 25 








Note.—These are isotope users only; table does not include licenses for special or source materials, or 
reactors. 
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APPENDICES 


Sixth Item on the Agenda: Protection of Workers against Radiations 


Report of the Committee on Radiation. 


1. The Committee on Radiation, which 
was set up by the Conference at its third 
sitting on 4 June 1959, was composed of 60 
members (35 Government members, 10 Em- 
ployers’ members, and 15 Workers’ members). 
In order, to ensure equality of voting each 
Government member had 6 votes, each Em- 
ployers’ member 21 votes and each Workers’ 
member 14 votes. 


2. The Committee elected its Officers as 
follows : 


Chairman and Reporter : Dr. Jammet, Gov- 
ernment member, France. 


Vice-Chairmen : Mr. Campbell, Employers’ 
member, Canada, and Mr. Swisher, Workers’ 
member, United States. 


3. The ‘ Drafting Committee included, in 
addition to the Officers of the Committee, 
Dr. Gordon Smith, Government member, 
Australia. 


4. The Committee held 15 sittings. It took 
as the basis for its discussions the Proposed 
Oonclusions in Chapter II of Report VI (2) 
prepared by the Office. 


5, At the opening of the eleventh sitting 
two new Employers’ voting members were 
added to the Committee, following the decision 
of the Appeals Board. Having expressed their 
objections to this decision, the ten Employers’ 
members who had previously taken part in 
the Committee withdrew from the Committee 
room. The text of their letter of protest, 
signed by the Employers’ Vice-Chairman, was 
as follows : 


The A Board, which has been a: sree ee 
f opposition of the free Em 

in the Governing Body and at th rene Cater 
, and whose constitutional character we are unable 
posnatan, San Soataen to oth. ee, Syvak Cee 
.8.R.) ie epeeene Coangeiany ob Cp Sg eee 


and 

Committee. 

Board has thus required the free Employers to 
in the Employers’ group of this Committee the 
of delegates who are in fact merely additional 


BEF 


aie 


delegates of their governments and whom the Employers’ 
ee 
vote to di ate as ita representatives 

The ee ployers' 


decided to take no further part in ths work of this Com. 


mittee. It is for this reason, Mr. Chairman, that we 
withdraw from the Committee room. 

We would add that the free Employers’ group has asked 
the Employers’ members of the Go Body to 
request reconsideration of this entire q by the 
Governing Body at its November quuien. 

We would ask that the present statement be recorded 
in the report of the Committee. 


Because of the addition of these two members 
to the Committee the following modifications 
were made regarding the voting strength with 
effect from the 11th sitting: the votes of 
Government members were multiplied by 12, 
those of Employers’ members by 35 and those 
of Workers’ members by 28. 


General Discussion 


6. The Committee began its work wit* an 
exchange of views on the main aspects o’ ‘he 
questions before it. Additional inform. -ion 
was contributed by a number,of members on 
the situation in their countries. For con- 
venience the opinions expressed in the course 
of the general discussion relating to the form 
and scope of the proposed international instru- 
ments are summarised below under Points 1 
and 2. 


7. A number of members emphasised the 
need to co-ordinate the work of the Inter- 
national Labour Organisation in the field of 
radiation protection with that of the Inter- 
national Atomic Energy Agency, the World 
Health Organisation, the International Com- 
mission on Radio Protection (I.0.R,P.) 
and other international organisations con- 
cerned, in order to ensure that the basic 
standards adopted by these various bodies 
were fully consistent. In this connection the 
representatives of the W.H.O. and the J.A.B.A, 
expressed their appreciation of the close col- 
laboration which had been achieved between 
their organisations and the I.L.O, on questions 
of radiation protection. 
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Discussion of the Proposed Conclusions 
I. ForM OF THE INTERNATIONAL INSTRUMENT 


Point 1 


8. The Committee discussed at length the 
question of the form which the international 
instrument should take. The replies of govern- 
ments to the Office questionnaire showed that 
31 governments favoured the adoption either 
of a Convention supplemented by a Recom- 
mendation or of a Convention alone with or 
without an annex, while 21 governments 
preferred the adoption of a Recommendation 
alone. The Office had therefore prepared two 
versions of the Proposed Conclusions in Report 
VI (2), the first based on a Convention supple- 
mented by a Recommendation, and the second 
on a Recommendation alone. In the course of 
the discussion the Government members of 
the United Arab Republic and the U.S.S.R. 
indicated that their governments, formerly in 
favour of a Recommendation alone, had since 
decided to support a Convention supplemented 
by a Recommendation. The New Zealand Gov- 
ernment member announced that his Govern- 
ment, while previously in favour of a Conven- 
tion supplemented by a Recommendation, 
would now prefer a Recommendation alone. 
The Swedish Government member indicated 
that his final position regarding the form of the 
instrument would depend on its content. 


9. Those in favour of a Convention sup- 
plemented by a Recommendation pointed out 
that the degree of risk inherent in the use of 
ionising radiations demanded the adoption of 
@ more formal instrument and that there 
already existed a solid body of knowledge on 
radiation protection on the basis of which it 
was possible to prepare general provisions of 
lasting value which could be included in a 
Convention. Moreover, the existence of an 
international Convention would probably en- 
couragé the member States to adopt appro- 
priate legislation on this subject. It was further 
stated that, as several countries had already 
ratified Conventions on other aspects of health 
protection of workers, it therefore appeared 
difficult to justify a refusal to envisage a 
Convention on radiation protection. Admitting 
that the serious radiation accidents so far 
notified had been few in number because of 
ths stringent precautions taken in nuclear 
centres and in the atomic industry, it was 
nevertheless true that cases of overexposure 
giving rise to insidious diseases were not 80 
rare. It was generally recognised by those in 
favour of a double instrament that the Con- 
vention should include only the basic principles 
which were not likely to be affected by advances 
in knowledge. 


10. Those in favour of a Recommendation 
alone stressed that the subject was in rapid 
evolution and that knowledge was still in- 
complete ; for this reason it was important to 
have a flexible instrument. Federal States, 
moreover, would obtain greater advantage 
from a Recommendation as, because of their 
structure, the ratification of a Convention 
presented difficult problems. Furthermore, a 
Recommendation would preserve the interests 
of the various international organisations in 
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the tield of radiation protection. Any Conven- 
tion adopted would have to be so general that 
its usefulness might be seriously questioned. 
On the other hand a too stringent Con- 
vention would result in very few ratifications, 
The Convention was not the only instrument 
which called for legislative action; the ad- 
vanced countries who declared in favour of » 
Recommendation alone had already adopted 
regulations on the subject. 


11. After a record vote the Committee 
decided, by 306 votes to 282, with 6 absten- 
tions, that the international instrument should 
take the form of a Convention supplemented 
by a Recommendation. 


PROPOSED CONCLUSIONS DIRECTED 
TOWARDS A CONVENTION 


II. Scope AND DEFINITIONS 


Point 2 

12. The Conclusions proposed by the Office 
with a view to the adoption of a Convention 
envisaged a relatively limited scope comprising 
a group of occupational activities designated 
by name; they took account, however, of an 
extension, at the discretion of member States, 
to other occupational activities likely to involve 
a risk of exposure of workers to ionising 
radiations. The Workers’ members and several 
Government members nevertheless considered 
that in order to avoid any distinction between 
workers exposed to radiation and also in 
order to be able to include persons occupation- 
ally exposed in the field of medicine, veterinary 
practice, agriculture and scientific research, 
the Convention should have the widest possible 
scope. It was proposed that the wider scope 
envisaged for the supplementary Recommen- 
dation should be used for the Convention, and 
that it should also include workers involved 
in the extraction of radioactive minerals. 


13. Other Government members and the 
Employers’ members preferred a ae 
limited scope, as proposed by the Office, whic 
in their view would represent a more realistic 
approach to the problem and would con- 
sequently make the Convention more easily 
ratifiable. After a lengthy discussion the 
Committee adopted, by 262 votes to 246, with 
48 abstentions, a broad definition of the scope 
of the Convention, comprising all occupational 
activities in which persons were exposed to 
ionising radiations in the course of their work. 


14. At this point in the discussion an ex- 
change of views took place on the methods of 
implementation of the Convention. The Com- 
mittee adopted by 552 votes to 0, with 18 
abstentions, an amendment including a new 
subparagraph to the effect that the provisions 
of the Convention should be implemented by 
laws or regulations, by codes of practice or by 
other appropriate means, after consultation 
with bona fide representatives of employers and 
workers. In connection with this point it was 
noted that the intention was that these methods 
of implementation would apply generally to the 
provisions. of the Convention. It was agreed 
that the text could be accepted at this time 
subject. to this general understanding, and that 
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the point would be taken into consideration by 
the Office in the preparation of the further 
reports to be circulated to governments. 


Point 3 

15. The Committee was of the opinion that 
the provisions of the Convention should not be 
applicable in the cause of very weak sources of 
radiations (radioactive substances or apparatus 
generating ionising radiations). It therefore 
unanimously adopted an amendment defining 
the characteristics of such sources, for which 
national laws or regulations should fix a value. 


Point 4 

16. This point gave rise to a prolonged 
discussion. Several members considered that 
the expression “radiation hazard”, though 
used in the text of the Proposed Conclusions 
and in current usage, was undesirable since it 
might be applied to work involving permissible 
levels of radiation whose effects on health, by 
definition, were negligible. The term “ occupa- 
tional exposure ” was suggested but it was not 
retained as the International Commission on 
Radiological Protection applied it exclusively 
to that category of workers employed in “ con- 
trolled areas ” where the levels of radiation 
exposure could be higher than in other areas. 


17. The aim in view was that, having 
defined a threshold of radiation exposure above 
which all of the provisions of the Convention 
would be applicable, another level, higher than 
the first and above which only certain provi- 
sions of the Convention would be applicable, 
should be established for workers exposed to 
higher levels of radiation exposure and em- 
ployed in controlled areas. The Proposed 
Conclusions submitted by the Oflice, which 
were arrived at as a result of the replies of 
governments and were based on the recom- 
mendations of the International Commission 
on Radiological Protection adopted in 1954 and 
1956, envisaged thresholds of occupational 
radiation exposure higher than those considered 
permissible for the general population. 


18. Nevertheless the recommendation 
adopted in September 1958 by the I.C.R.P. 
no longer drew such a close distinction between 
the general population on the one hand and 
workers on the other. Indeed, in these new 
recommendations, certain groups of the general 
population living in the vicinity of nuclear 
centres or atomic plants were ranked along 
with workers employed in proximity to these 
installations or who only rarely had occasion 
to enter controlled areas in the course of their 
work. Hence it might be unjust to require, in 
Tespect of these workers, protective measures 
which it would be very difficult, if not im- 
possible, to apply to the above-mentioned 
groups of the general population. 


19. The question was therefore asked 
whether it was desirable to envisage the applica- 
tion of the Convention only to workers em- 
ployed in controlled areas or to include workers 
employed in proximity to these areas and who 
entered them only occasionally, especially 
since the I.C.R.P. recognised different maxi- 
mum permissible levels for these two categories 
of persons. The Committee considered that 
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certain special measures applied to workers in 
controtled areas, sich as personnel monitoring 
wud medieal examination, could not reasonably 
be required for less exposed workers, 


20. Nevertheless if was at the same time 
recognised! that this latter category of worker 
should also be suitably protected and that a 
minimum of basic protective measures in this 
respect should be provided for in the Conven- 
tion. The Committee therefore considered 
that it would be necessary to specify that only 
certain provisions of the Convention should 
be applicable to workers in controlled areas. 
One amendment aimed at specifying precisely, 
in the same manner as the I.C.R.P. reeommen- 
dations, that the provisions in question should 
be applied only to persons normally working 
in controlled areas where the radiation exposura 
might be above certain predetermined levels. 
Several members, however, believed that the 
interpretation of the term “ normally ” pre- 
sented a difficult problem. 


21. The Committee finally adopted unani- 
mously an amendment to the effect that cer- 
tain specific provisions of the Convention should 
ouly be applicable to persons who, by reason 
of their work, could be exposed to levels 
of radiation exceeding those established by 
national laws or regulations or in a manner laid 
down by national laws or regulations. 


Point 5 


22. The expression “ adequate protection ” 
was considered to be very imprecise and, as it 
occurred only in Points 10 and 11 (1) of the 
Proposed Conclusions, it was proposed to 
delete it. As the Committee later decided to 
delete Point 10 the need to retain the expres- 
sion for the purposes of a single paragraph 
appeared doubtful. The Committee unani- 
mously decided to delete the definition of the 
expression “adequate protection” and to 
express the concept in Point 11 (1). 


III. GENERAL PROVISIONS 


Point 6 


23. A lengthy discussion took place on the 
need to define the measures which should be 
taken to prevent impairment of the health and 
the physical integrity of workers from exposure 
to ionising radiations. Some members proposed 
the adjective “ practicable”; others were 
against the use of this word as there was a 
danger that the workers might be deprived of 
any protection in cases where no measure was 
considered “ practicable”. Finally the word 
“ appropriate ” was unanimously adopted. 


24. The Committee then had an exchange of 
views on the meaning of the expression 
“ physical integrity ” included in the Proposed 
Conclusions. The Office had in fact suggested 
that the necessary measures should refer as 
much to the protection of the health of workers 
against radiation exposure as to the prevention 
of accidents likely to be produced by installa- 
tions using ionising radiations. The question 
of the gonotic effects of radiations was also 
raised in this connection. The Committee 
tinally adopted, by 274 votes to 0, with 6 ab- 
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stentions, a slightly modified version of the 
Proposed Conclusions. 


Point 7 


25. One amendment, aimed at modifying 
slightly the text of the Proposed Conclusions, 
was concerned chiefly with the deletion of the 
words “for any additional action”, which 
were intended to cover, for example, the 
circulars issued by the competent authorities. 
The Committee nevertheless considered that 
the original text contained some useful ideas 
which it would be desirable to retain, and 
decided unanimoulsy to adopt it with a slight 
modification of form. 


IV. MAXIMUM PERMISSIBLE LEVELS 
Point 8 

26. Several members proposed the deletion 
of the words “ and the maximum permissible 
quantities of these substances in the body ” 
at the end of the paragraph. Although these 
values served as a basis for the calculation of 
the maximum permissible concentrations in 
air and water, it was considered that to mention 
them would have no practical value as the 
direct measurement of quantities of radioactive 
substances in the body was difficult to carry 
out. One member nevertheless asked whether 
the-deletion of the words in question might not 
have a prejudicial effect on the establishment 
of individual health records. The Committee 
finally decided unanimously to delete the 
reference to maximum permissible quantities 
of radioactive substances in the body. 


27. Two amendments, with the intention of 
introducing a reference to the I.C.R.P., were 
withdrawn by their authors following an 
exchange of views which demonstrated the 
difficulty of including an article of this nature 
in the Convention. 


28. The Committee also considered that it 
was desirable to avoid the use of the words 
“occupational exposure” appearing in the 
Proposed Conclusions because of the special 
and restricted definition given to them by the 
I.C.R.P., and to take account of a similar 
decision taken on the subject in Point 4. The 
Committee unanimously decided to delete this 
expression and to adopt the text of the Pro- 
posed Conclusions thus amended. 


29. A further amendment, with the aim of 
stating, in a new clause, that the maximum 
permissible levels should be kept constantly 
under review in the light of new knowledge, 
was adopted by the Committee by 504 votes to 
0, with 12 abstentions. 


V. REDUCTION OF EXPosuRR, AND PROTECTION 
AGAINST EXPOSURE 
Point 9 

30. Several members ‘considered that the 
principle stated in the Proposed Conclusions of 
limiting radiation exposure to the lowest 
possible level was of the highest importance, 
but others, while recognising the value of this 
principle, believed that its proper place was in 
the Recommendation and that, furthermore, 
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the proposed wording might lead to difficulties 
of interpretation. Finally, by 516 votes to 0, 
with 6 abstentions, the Committee decided to 
adopt a slightly modified wording by which the 
reduction of exposure to ionising radiations to 
the lowest practicable level should be achieved 
in accordance with the best working practices 
in the protection field. 


Point 10 


31. In the opinion of some members the 
proposed wording contained several important 
ideas, but they were in a rather too compact 
form and it therefore seemed preferable to 
separate them in order to clarify the meaning. 
The idea of wilful exposure might be interpreted 
in different ways and it appeared that there 
might be advantage in using only the phrase 
“unnecessary exposure”. In this connection 
several members would have preferred that 
the obligation on workers not to expose 
themselves unnecessarily to radiations should 
not be stated in the Convention, while others 
considered that, on the contrary, it was 
necessary to maintain the principle of avoiding 
all unnecessary exposure without distinguish- 
ing between the employer and the worker so far 
as the application of this principle was con- 
cerned. By 518 votes to 0, with 6 abstentions, 
the Committee finally decided to delete Point 10 
but to add in Point 9 a mention of the fact that 
all unnecessary exposure should be avoided by 
all parties concerned. 


Point 11 


32. The concept of “ adequate protection ” 
having been deleted, an amendment was 
proposed with the object of defining that all 
work with sources of ionising radiations should 
be organised and carried out in such a manner 
as to guarantee a protection such that the dose 
received did not exceed the maximum permis- 
sible levels laid down in Point 8. This amend- 
ment appeared insufficient to certain members 
to the extent that it did not take account of 
the fundamental principle stated in Point 9, 
according to which radiation exposure should 
be reduced to the lowest practicable level. 
Finally, the Committee unanimously adopted 
an amendment embodying these two 
considerations. 


33. The text of subparagraph (2) of this 
Point of the Proposed Conclusions aimed at 
ensuring that the maximum permissible levels 
to which persons not concerned with radiation 
work might be exposed should be fixed, these 
maximum levels, for obvious reasons, being less 
than those applicable in controlled areas. The 
Committee adopted this text by 496 votes to 12, 
with 24 abstentions, on the understanding that 
the wording would indicate clearly that only 
the persons included in the scope of the Con- 
vention were to be covered. 


Additional Points 

34. A number of amendments were sub- 
mitted with the intention of introducing two 
provisions in Part V. The first proposed the 
inclusion of a paragraph, similar to that in 
Point 24 of the proposed supplementary 
Recommendation, stating that protection 
should be achicved as far as possible by col- 
lective means rather than by individual means, 
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Several members nevertheless believed that 
such a provision would be better included in 
the Recommendation. Even though the prin- 
ciple was, generally speaking, an excellent 
one, it was not valid in certain cases where 
collective protection and individual protection 
were necessary at the same time and also in 
cases where only individual protection was 
practicable. The amendment was withdrawn. 


35. The second amendment also proposed 
to carry over a provision contained in the 
proposed supplementary Recommendation ; 
this related to Point 29 concerning the records 
of sources used or stored within the under- 
taking. While recognising the value of this 
measure several members considered that 
its more appropriate place was in the Recom- 
mendation. The amendment was rejected by 
150 votes to 280, with 34 abstentions. 


36. A third amendment was submitted with 
the object of including, in Part V of the pro- 
posed Convention, Point 28 of the proposed 
supplementary Recommendation concerning 
the identification of areas in which there was 
a risk of radiation exposure. Several members 
considered that this measure, which certainly 
has a place in the Recommendation but not 
in the Convention, was of secondary importance 
and that its inclusion would be an obstacle 
to. ratification. Warning signs could take 
many different forms and were not capable of 
general application ; in the case of very small 
sources in particular, identification was difficult 
to achieve. Those in favour of the amendnient 
considered that warning signs formed a basic 
and universally recognised measure of pro- 
tection against radiations. Finally, by 327 
votes to 120, with 171 abstentions, the Com- 
mittee decided to incorporate in the proposed 
Convention a subamendment stating that the 
use of warning signs should be considered in 
cases where this was practicable and appro- 
priate. 


37. A fourth amendment, on which there 
was a long exchange of views, proposed the 
reduction of hours of work and the granting of 
additional leave for workers whose particular 
employment made such a provision n 
Those in favour of the amendment stated that 
the intention was in no way to obtain a 
material advantage but to afford additional 
protection which a limitation of time of ex- 
posure would achieve. Some members stated 
that there was still scientific uncertainty con- 
cerning the effect of very small doses of ionising 
radiations. Those opposed to the amendment 
believed that the acceptance of this principle 
introduced the idea that the protection pro- 
vided by the Convention was insufficient and 
thereby weakened it. The concept of maximum 
permissible doses involved the limitation of 
the total dose received during a given period 
whatever the duration of the exposure. In 
addition, supplementary leave aimed at restor- 
ing the health of a worker exposed to excessive 
radiation was implicit in Part IX relating to 
Overexposure. Such sick leave should not be 
confused with prolongation of normal leave 
designed to limit the time of exposure. This 
was @ medical question which was the object 
of attention at the present time by the World 
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Health Organisation. The amendment was 
finally withdrawn on the understanding that 
the Office would deal with this question in the 
report to be prepared for the second discussion. 


VI. Norimvication AND INSPECTION 


Point 12 


38. Several members considered that the 
text of the Proposed Conelusions was too 
detailed and should therefore be included in 
the Recommendation. Others were of the 
opinion that the principle of notification and 
inspection should be retained in the Convention 
but, because of the broadening of the scope of 
the’ latter, the provisions of this Part should 
be more general and provision should be made 
for exemptions. A more general form of word- 
ing, leaving to national laws or regulations the 
duty of fixing the methods of notification by 
the employer of the activities covered by the 
Convention, was adopted by 426 votes to 14, 
with 6 abstentions, on the understanding that 
the purport of Point 12 would be re-examined 
during the discussion of the proposed sup- 
plementary Recommendation. 


Point 13 


39. By 426 votes to 14, with 6 abstentions, 
the Committee adopted a slightly modified 
version of this Point of the Proposed Conclu- 
sions relating to inspection services. 


Point 14 


40. By 420 votes to 12, with 14 abstentions, 
the Committee decided that Points 12 and 13 
would form the whole of Part VI, on the 
understanding that supplementary provisions 
could be embodied in the proposed Recom- 
mendation, and decided to carry over Point 14 
to the proposed supplementary Recommenda- 
tion, while reserving the right to return to the 
purport of the Proposed Conclusions during the 
examination of the Recommendation. 


VII. AGE OF ADMISSION TO EMPLOYMENT 


Point 15 


41. Several members took the view that the 
text of the Proposed Conclusions had the 
effect of restricting the possibilities of training 
young persons in work involving exposure 
to ionising radiations, and that exemptions 
should therefore be envisaged in regard to the 
age of admission to such work. In addition, 
some members considered that the age limit 
should refer only to workers employed in 
radiation work likely to involve an exposure 
above the levels laid down in Point 4, that is 
the more exposed category of personnel. By 
430 votes to 14, with 26 abstentions, the Com- 
mittee adopted a text taking into account 
the above considerations and fixing at 16 years 
the age limit for such exemptions. 


Additional Points 
42. At this stage in its discussion the Com- 
mittee examined three amendments proposing 
the incorporation of new provisions in the 


proposed Convention. The first proposed to 
replace the title of this section by the words 
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“ Restrictions on Employment”, the second to 
insert the idea of prohibiting the employment 
of pregnant women or nursing mothers, while 
the third had the object of preventing excessive 
exposure of women of child-bearing age. The 
discussion revealed that it was especially at 
the first stage of pregnancy that radiation 
exposure involved a danger for the embryo 
or the foetus and it was not possible 
to recognise this stage sufficiently early. 
Some members believed that the adoption of 
such a provision would have the effect of 
prohibiting the employment of every woman 
of child-bearing age. Several competent inter- 
national organisations had considered the non- 
employment of women of child-bearing age 
in work involving “ planned emergency ex- 
posure ”, likely to result in the absorption of 
relatively high doses within a short time. 
Finally, because of the still insufficient know- 
ledge on this subject, and as some international 
organisations would be studying these questions 
in the course of the year, it was decided to 
refer the examination of this question to the 
second discussion of the subject. 


VIII. MONITORING 


Points 16 and 17 


43. Several members considered that these 
points should be transferred to the proposed 
supplementary Recommendation, as the prin- 
ciples of monitoring were already covered by 
the provisions previously adopted and the 
details concerned were out of place in a Con- 
vention. Others, on the contrary, believed 
that monitoring was a basic provision ; radia- 
tion protection was of an essentially preventive 
nature and only monitoring could detect 
dangerous levels. The Committee also con- 
sidered an amendment, the object of which 
was to leave to the responsible inspection 
service mentioned in Point 13 the duty of 
requiring monitoring. Several members, how- 
ever, thought that this method was in- 
appropriate, as not all inspection services were 
in @ position to state whether monitoring was 
necessary in every case presented to them in 
practice. Finally, by 472 votes to 0, with 
6 abstentions, the Committee adopted a text 
of a general nature requiring that monitoring 
should be carried out and defining its objectives. 


IX. OVEREXPOSURE 


Point 18 


44. One amendment, with the object of mak- 
ing medical examination obligatory only as 
necessary, was adopted by 216 votes to 212, 
with 18 abstentions. One member raised the 
point that the preamble to this Point in the 
Propo Conclusions might constitute an 
obstacle to ratification of the Convention, as the 
metii¢al examination depended on the maxi- 
mum permissible levels, which could be estab- 
lished by the various countries on the basis of 
different dutations'of exposure. An amend- 
ment, the dbjéct of which was to overcome 
these ‘difficutttes, separated ‘the idea of over- 
exposure from’ that of the maximum permis- 
sible levels:-and left to national laws and 
regniations the duty of defining overexposure. 
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The Committee unanimously adopted a text 
which took account of this amendment and 
used, with a few modifications, the wording of 
the four subparagraphs of the Proposed 
Conclusions. 


45. There was a lengthy discussion on a 
proposal concerning the obligation to notify the 
worker of any overexposure ; those in favour of 
this amendment expressed the view that this 
was an inalienable right of the worker con- 
cerned, while other members of the Committee 
believed that, in the case of severe over- 
exposure, informing the victim might have 
awkward psychological consequences, and that 
it was the duty of the doctor to decide whether 
or not to tell the patient. This amendment 
was rejected by 164 votes to 246, with 56 
abstentions. 


X. MEDICAL EXAMINATION 


Point 19 


46. The Committee had before it a proposal 
co delete the references in the Proposed Con- 
clusions to radiation hazard, in conformity 
with a previous decision, and to the time in- 
terval for medical examination. The amend- 
ment reintroduced the idea of persons exposed 
to ionising radiations in the course of their 
work, stated that the time interval for medical 
examinations should be fixed in conformity 
with the provisions of Point 5 as adopted by 
the Committee, and envisaged also periodic 
medical examinations, to be carried out at 
intervals fixed in accordance with the same 
Point. In addition the amendment aimed at 
giving to Point 19 (2) of the Proposed Conclu- 
sions @ more general character and at introdu- 
cing the idea of keeping the man on the job ; in 
this connection one member said that any 
decision to take a man away from his job might 
have serious material consequences for him, 
and that it was desirable to consider in the 
Convention the possibility of an appeal against 
such a decision. Following an exchange of 
views it appeared that the introduction of a 
clause of this nature might constitute an 
obstacle to ratification. The proposal was 
withdrawn by its author, who nevertheless 
hoped that the question would be re-examined 
during the discussion on the proposed sup- 
plementary Recommendation. The above- 
mentioned amendment was finally adopted by 
698 votes to 0, with 70 abstentions. 


47. Another amendment with the object of 
condensing the wording of Point 19 and 
carrying it over to the proposed supplementary 
Recommendation was rejected by 0 votes to 
656, with 70 abstentions. 

Additional Point 

48. One member proposed the addition of a 
new Point providing that physicians in charge 
of the medical examinations outlined in Points 
18 and 19 should be given facilities to see the 
conditions of work. There was strong opposi- 
tion to this point on the part of several Gov- 
ernment members who, although they were in 
favour of the ‘principle, feared that such 4 
provision would lead to difficulties of ratifica- 
tion and considered that it would be better 
placed in the supplementary Recommendation. 
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XI. INSTRUCTION OF PERSONNEL 


Point 20 


49, The Committee had before it an amend- 
ment the object of which was to condense the 
text of the Proposed Conclusions and to delete 
the references to “ radiation and hazard ” and 
“competent person ” ; the Committee decided 
by 714 votes to 0, with 12 abstentions, to adapt 
the preamble of Point 20 to this effect. The 
same amendment also proposed to associate 
the idea of exposure to high levels with that 
of risk, but the Committee rejected this part 
of the amendment by 24 votes to 726, with 
12 abstentions. The text of clauses (a) and (b) 
of the Proposed Conclusions was unanimously 
adopted. 


XII. RADIOACTIVE WASTE 


Point 2 


50. After a brief exchange of views in the 
course of which it became apparent that the 
question of the disposal of waste was more 
related to the protection of the general popula- 
tion and that Point XI (1) of the Convention 
already protected workers against waste pro- 
ducts, the Committee unanimously decided to 
delete this Point. 


Additional Point 


51. At this stage an amendment was sub- 
mitted with the object of transferring to 
Part V Point 30 of the Recommendation cont- 
cerning radioactive sources lost or mislaid. 
Several Government members were opposed to 
this amendment, which was finally withdrawn 
by its author. 


52. The Committee then reviewed the pro- 
visions which it had adopted for inclusion in 
the Convention in order to choose those which 
should be cited in connection with the lower 
levels applicable to the most exposed category 
of workers. The Committee unanimously de- 
cided to include, in this respect, Points 14 
and 17 of the Conclusions it had adopted. 


Examination of an Additional Proposal Aimed 
at Defining the Scope of Point 6 of 
the Proposed Convention 


53. A Government member explained the 
reasons behind the two amendments he had 
proposed, the object of which was to facilitate 
the ratification of the Convention by Members 
who might find difficulties in so doing in view 
of the extension by the Committee of the scope 
of the Convention. These amendments, taken 
together, were to the following effect : 


“6. (1) all appropriate measures should be 
taken to ensure adequate protection against 
effects on the health and physical integrity of 
workers due to ionising radiations ; 

" (2) this objective should be achieved— 


(a) by modifying, as soon as possible, provi- 
sions such as those referred to in Point 2 (2) 
of the Proposed Conclusions, adopted for 
the protection of workers coming within 
the scope of the Convention, in order to 
make these conform to the provisions of 
the Convention ; 
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(b) by conforming, in any measure which 
might be adopted later, with the provi- 
sions of the Convention ; 


(ec) by presenting to the I.L.0., with the 
instrument of ratification, a statement 
setting out the means by which the 
principles are at present applied and to 
what workers ; and 


(d) presenting to the I.L.O., at three-yearly 
intervals, further statements on lines set 
out in (ec) above stating the current 
position.” 


54. The principal result of subparagraphs 1, 
2 (a) and 2 (b) would be to permit member 
States who ratified the Convention gradually 
to harmonise their legislation with the Conven- 
tion for all the categories of occupational 
activities now included in the instrument. 
Subparagraphs 2 (c) and 2 (d) would correct 
what might be considered an escape clause, by 
mentioning the obligation of member States 
to report on the ways in which the principles 
of the Convention were applied, and to what 
workers. 


55. Certain members explained the reasons 
why they supported these amendments in 
principle. Their chief preoccupation was indeed 
to have a Convention but especially to see it 
ratified and applied in practice. From this 
point of view these amendments were not 
without interest. 


56. Other members of the Committee, on 
the other hand, regretted the proposal to 
introduce into the Convention clauses which 
did not seem to have any precedent and which 
in their view departed from the practice fol- 
lowed by the International Labour Conference. 
One Government member asked whether, if 
these amendments were adopted, member 
States who ratified the Convention would be 
obliged to apply all or only part of its provi- 
sions. 


57. The Representative of the Secretary- 
General stated that it was the Convention 
itself which fixed the nature and the scope of 
the obligations to which the member States 
subscribed in ratifying it. The Conference had 
already introduced, in certain previous Con- 
ventions (e.g. the Discrimination (Employment 
and Occupation) Convention, 1958), provisions 
inspired by the same preoccupations and 
tending to facilitate ratification. The Con- 
ference was thus only exercising the power it 
had to fix the terms of the instruments which 
it adopted. 


58. A vote on a show of hands was first taken 
on subparagraphs 1, 2 (a) and 2 (b); these 
were adopted by 312 votes to 246, with 76 ab- 
stentions. As several members expressed 
doubts concerning the validity of this vote, 
and certain others contested it, a record vote 
was taken with the following result: for 316 
votes, against 134, abstentions 252. As a 
quorum had not been attained, and the vote 
was therefore not valid, the Government 
member concerned preferred to withdraw the 
whole of his proposal at the present time. 
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PROPOSED CONCLUSIONS DIRECTED 
TOWARDS A SUPPLEMENTARY 
RECOMMENDATION 


I. Scorr 


Point 22 


59. The Committee considered two amend- 
ments, the object of which was to identify the 
scope of the proposed Recommendation with 
that already defined for the proposed Conven- 
tion. Both were adopted; the first unani- 
mously and the second by 608 votes to 0, with 
70 abstentions. A proposal to insert in the 
proposed supplementary Recommendation 4 
provision analogous to that of Point 4 of 
the proposed Convention was unanimously 
adopted ; and the Committee decided, without 
discussion, to mention in it Points 34, 37, 38, 
40, 41, 42 and 43 of the Proposed Conclusions. 


II. GENERAL PROVISIONS 
Point 23 

60. One amendment of a general character, 
proposing that a special place should be 
reserved for the recommendations of the Inter- 
national Commission on Radiological Protec- 
tion, was adopted by 642 votes to 0, with 
48 abstentions. A second amendment with a 
similar object, relating to the establishment 
of levels of radiation exposure was adopted by 
690 votes to 0, with 12 abstentions, after a 
subamendment, aimed at adding a mention of 
other appropriate international organisations, 
had been rejected by 144 votes to 454, with 
68 abstentions. 


III. REDUCTION OF EXPOSURE, AND 
PROTECTION AGAINST EXPOSURE 


Point 24 


61. A proposal to delete this Point having 
been rejected, the Committee examined several 
amendments aimed at defining the meaning of 
the provision under consideration. It considered 
that, gencrally speaking, collective protection 
was preferable to methods of individual pro- 
tection, but that in certain circumstances the 
latter were indispensable as a supplementary 
measure. 

Point 25 


62. One of the questions cxamined by the 
Oommittee in this respect concerned the 
reference to the competent person, also men- 
tioned in Point 36, to ensure the control and 
supervision of protective devices and apparatus. 
This reference had the inconvenience of sub- 
ordinating this supervision to the possibility 
of the undertaking having recourse to the 
services of such a person, a point which 
appeared unreasonable especially in the case 
of small establishments. [laving added some 
flexibility to the text of the Proposed Con- 
clusions, the Committee adopted a slightly 
modified wording by 638 votes to 0, with 
12 abstentions. 

Point 26 


63. Two amendments were submitted. The 
first, with the aim of deleting in subpara- 
graph (1) the words “and the maximum 


permissible quantities of these substances in 
the body ” for the reasons already mentioned 
in paragraph 26 of the present report, was 
adopted by 610 votes without opposition or 
abstention. The second, referring to aw slight 
modification of subparagraph (2) was rejected 
by 602 votes to 24. The whole of Point 26 
thus amended was then unanimously adopted. 
Point 27 

64. The text of the provisions for inclusion 
in the supplementary Recommendation en- 
visaged the measures to be taken in the cuse 
of leakage from or breakage of a sealed source, 
One amendment, the object of which was to 
define these measures, while making their 
application dependent on certain conditions, 
was unanimously rejected. The original text 
was then unanimously adopted. 


Point 28 


65. With the reservation that drafting 
changes, taking into account previous deci- 
sions of the Committee, might be mado, the 
original text was adopted by 638 votes to 0, 
with 12 abstentions. 


Point 29 


66. The original text was adopted unani- 

mously. 
Additional Point 

67. In order to round off the measures 
relating to the ‘recording of sources the intro- 
duction of a new provision was proposed, the 
object of which was to lay down that an 
employer using or having radioactive sources 
in his possession should have, among other 
obligations, that of making regular reports 
to the competent authority, and should not 
dispose of such sources without the consent of 
this authority. However, as this wordin 
aroused fears concerning the difficulties o 
application that it might produce, a rather 
more flexible form was unanimously adopted. 

Point 30 

68. One amendment was submitted with 
the object of limiting the proposed measures 
to sources likely to involve a radiation exposure 
above the levels mentioned in Point 4. This 
amendment was rejected by 12 votes to 555, 
with 47 abstentions, and the original text 
was adopted by 602 votes to 24, on the assur- 
ance that there would be concordance with the 
text adopted for Point 36. 


IV. NOTIFICATION AND INSPECTION 


Point 31 


69. By 514 votes to 0, with 24 abstentions, 
the Committee adopted an amendment which 
took account of the fact that, in certain 
countries, inspection services already existed. 
Point 31, thus amended, was unanimously 
adopted. 

Additional Point 

70. The Committee then examined Point 14 
of the Proposed Conclusions, which it had 
decided to transfer from the Convention to 
the supplementary Recommendation, reserving 
the right to modify the wording. An amend- 
ment to alter the preamble to subparagraph (2) 
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having been rejected by 0 votes to 518, with 
12 abstentions, the wording of Point 14 of the 
Proposed Conclusions relating to the Con- 
vention was adopted, by 598 votes to 12, with 
12 abstentions, for inclusion in Part VI of 
the préposed supplementary Recommendation. 


Point 32 


71. An amendment proposing the deletion 
of this point was rejected by 36 votes to 586, 
with 12 abstentions. 


72. Another amendment was aimed es- 
pecially at withdrawing the reference to an 
appropriate body and introducing the idea of 
a threshold above which the provision would 
be applicable. As agreement could not be 
reachefl.on this amendment, the Committee 
chose &‘modified wording, which stated that 
meastites should be taken for the supervision 
of the distribution of sources and for the 
notification of delivery according to the 
methods prescribed by national legislation. 
This text was adopted by 547 votes to 12, 
with 12 abstentions. 


73. In accordance with the decision men- 
tioned in paragraph 38 of the present report, 
the Committee took up the examination of 
the provisions of Point 12 with a view to their 
inclusion in the supplementary Recommen- 
dation. As opinion was divided regarding the 
possibility of written notification, the Com- 
mittee decided that this might be done accord- 
ing to the methods prescribed by the com- 
petent authority. The preamble of subpara- 
graph (1), thus amended, as well as sub- 
paragraphs (2) and (3) of Point 12 of the 
Proposed Conclusions with a view to the 
adoption of a Convention, were adopted 
unanimously, the latter two with a few modifi- 
cations of form. 


Point 33 


74. In view of the modification to the 
wording of the preamble to Point 12 (1), the 
object of Point 33 was contested ; the Com- 
mittee decided, by 594 votes to 0, with 12 
abstentions, to delete this provision. 


V. MONITORING 


Point 34 


75. Two amendments were submitted in 
respect of this Point, the object of which was 
to lay down that individual monitoring should 
only be applicable above the higher levels 
mentioned in Point 4 of the proposed Con- 
vention, a solution which appeared reasonable 
from the practical point of view. One of these 
amendments, aimed also at limiting the ap- 
plications of this clause only to external 
radiations, was rejected unanimously. So far 
as the assessment of body burden was con- 
cerned,’ an exchange of views confirmed that 
this provision would involve the establishment 
of complex’ methods. In this respect, an 
amendment suggested that body burden 
measurement should only be carried out in 
cases where the radiation approached or 
exceeded the maximum permissible levels. 
Thus amended, the text as set out in the Pro- 
posed Conclusions was adopted unanimously. 


Point 35 
76. The Committee considered an amend- 
ment the aim of which was to require the 
monitoring in question to be subject to the 
decision of the competent authority. This 
amendment was unanimously adopted. 


VI. APPOINTMENT OF A COMPETENT PERSON 


Point 36 


77. By 502 votes to 24, with 12 abstentions, 
the Committee adopted the text as set out in 
the Proposed Conclusions. It was understood 
that the expression “ competent person ” could 
refer to a person employed full time or part 
time, or to several persons. 


VII. MEDICAL EXAMINATIONS 


Point 37 


78. The Committee examined an amendment 
aimed at limiting the application of this provi- 
sion to the workers mentioned in Point 4 of the 
proposed Convention and to delete the numeri- 
eal expression of periodicity in the Proposed 
Conclusions. A subamendment to this text 
stated that medical examinations should be 
carried out by a suitably qualified physician at 
sufficiently frequent intervals. The amend- 
ment, thus altered, was adopted unanimously. 


Point 38 


79. By 610 votes to 24, with 12 abstentions, 
the Committee adopted without modifications 
the text as set out in the Proposed Conclusions. 


Point 39 


80. One amendment proposed the deletion 
of this point. An exchange of views made it 
apparent that this provision modified the 
purport of Point 38 by giving the impression 
that the medical examinations should be con- 
centrated, in particular, on the organs and 
functions most susceptible to the effects of 
radiation, while the accent should be on the 
general health state of the persons concerned. 
By 558 votes to 36, with 40 abstentions, the 
Committee decided to delete this Point. 


Additional Point 


81. The Committee unanimously adopted a 
text stating that physicians carrying out the 
medical examinations mentioned in Points 18, 
19, 37 and 38 should be in a position to obtain 
information on the working conditions of the 
persons concerned. 


VIII. HEALTH ReEcoRDS 


Points 40, 41 and 42 


82. Five amendments were submitted on 
these three Points. An exchange of views on 
the method of maintaining health records 
revealed that these might, in certain cases, be 
kept in a central service and not necessarily in 
the medical service of the undertaking as 
stated in the Proposed Conclusions. The 
Committee unanimously adopted a text stating 
that for every worker exposed to ionising 
radiations in the course of his work a health 








dossier should be established and kept accord- 
ing to the provisions of the competent 
authority. 

Point 43 


83. The Committee adopted the text as set 
out in the Proposed Conclusions by 494 votes 
to 108, with 112 abstentions. 


Additional Points 


84. The Committee considered an amend- 
ment the aim of which was to envisage sending 
a copy of the health records to the competent 
authority, with a view to their centralisation 
at the national level. Certain members, how- 
ever, believed that this provision would present 
difficult organisational problems. Another 
amendment envisaged a full summary of all 
the doses received by a worker in the course 
of his employment in order that cumulative 
effects might be taken into consideration ; this 
was adopted by 638 votes to 0, with 12 absten- 
tions, after some slight changes 


85. A further amendment called upon mem- 
ber States to transmit with their annual report 
on the application of the Convention data 
concerning accidents due to radiations, in 
order to enable statistics to be established on 
the international level. Certain members never- 
theless considered that the time was not yet 
ripe for such a provision. The amendment was 
rejected by 280 votes to 286, with 84 abstentions. 


ADDITIONAL PART 


86. The Committce unanimously adopted an 
amendment to the effect that if, rollowing 
overexposure, an individual was found to be 
unable, for medical reasons, to continue his 
normal work. because of the presence of ionising 
radiations, all reasonable means should be 
adcpted to transfer that person to another 
employment free from radiations. 


87. The complete text of the Proposed 
Conclusions with a view to the adoption of a 
Convention, as submitted by the Drafting 
Committee, was adopted by 504 votes, without 
opposition or abstention. This text is appended 
to the present report. 


88. The complete text of the Proposed 
Conclusions with a view to the adoption of a 
supplementary Recommendation, as submitted 
by the Drafting Committee, was adopted by 
504 votes, without opposition or abstention. 
This text is also appended to the present report. 


Discussion of the Resolutions, Submitted to the 
Committee 


89. The Committee considered a resolution 
presented by the Workers’ members concerning 
the application of workmen’s compensation 
schemes for industrial diseases and accidents 
to the ill effects of ionising radiations. The 
discussion on this text revealed a large measure 
of agreement, in principle, among the Commit- 
tee, and the resolution was adopted unanim- 
ously, after a slight restriction in the third part 
of the Preamble. The text of this resolution is 
appended to the present report. 


90. The Committee also examined a resolu- 
tion from the Government member of Bulgaria 
concerning atmospheric contamination and 
radiations caused by the testing of thermo- 
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nuclear weapons. Several members expressed 
doubts regarding the receivability of such a 
resolution, as the competence of the Com- 
mittee was limited to the protection of workers 
against risks of oceupational origin. By 440 
votes to 190, with 40 abstentions, the Com- 
mittee declared that the resolution was not 
receivable, 


91. The Committee, finally, had before it a 
resolution asking the Conference to place on 
the agenda of its next session the question of 
the protection of werkers against ionising 
radiations. This resolution, the text of which 


is appended to the present report, was adopted 
unanimously. 


92. The present report was adopted unani- 
mously by the Committee, and is submittel 
to the Conference for consideration. 


Geneva, 22 June 1959. 


(Signed) H. JAMMET, 
Chairman and Reporter. 


Proposed Conclusions with a View to the Adop- 
tion Convention Supplemented by a Recom- 
mendation, Submitted by the Committee on 
Radiation. 


I. ForM OF THE INTERNATIONAL INSTRUMENT 


1. The instrument to be a Convention 
supplemented by a Recommendation. 


Proposed Conclusions with a View to the Adoption of 
a Convention 


II. Score 


2. The Convention to apply to all occupa- 
tional activities involving or liable to involve 
the mining and treatment of radivactive ore, 
the production, storage, handling, use or 
transport of any radioactive substance, whether 
sealed or unsealed, or the operation or use of 
any equipment liable to produce ionising 
radiations, and to all other activities involving 
exposure of persons to ionising radiations in 
the course of their work. 


3. The provisions of the Convention to be 
inapplicable when the levels established by 
national laws or regulations, or in a manner 
laid down by national laws or regulations, 
cannot be exceeded— 


(a) in the case of radioactive substances, 
whether scaled or unsealed, as regards the 
total or the specific activity (or conceutra- 
tion) and the intensity of the radiation ; 

(b) in the case of apparatus generating ionising 
radiations, as regards the intensity of the 
radiation. 


4. The provisions of Points 14 and i7 to 
apply only to persons who by reason of their 
work could be subject to cxposure to ionising 
radiations in excess of levels to be established 
by national laws or regulations or in a manner 
laid down by national laws or regulations. 


III. Mreruops or IMPLEMENTATION 


5. Except as otherwise provided therein, 
the Convention to be implemented by laws 
or regulations, by codes of practice or by other 
appropriate means, after consultation with 
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bona fide representatives of employers and 
workers. 


IV. GENERAL PROVISIONS 


6. All appropriate steps to be taken for 
ensuring effective protection against impair- 
ment of the health and the physical integrity 
of the workers due to ionising radiations. 


7. To that end, every Member to adopt 
rules and supplementary measures, and to 
provide the data essential for effective pro- 
tection. 


V. MAXIMUM PERMISSIBLE LEVELS 


8. (1) National laws or regulations to fix, or 
lay down the manner of fixing, the maximum 
permissible doses of ionising radiations of any 
kind emitted by external or internal sources, 
and the maximum permissible concentrations 
of radioactive substances in air and in water. 


(2) The maximum permissible doses and con- 
centrations to be kept under constant review 
in the light of advancing knowledge. 


VI. REDUCTION OF EXPOSURE 


9. Every effort to be made to reduce the 
exposure of workers to ionising radiations to 
the lowest practicable level, consistent with 
the best working practices, and any unnecessary 
exposure to be avoided by all the parties con- 
cerned. 


VII. PROTECTION AGAINST IONISING 
RADIATIONS 


10. (1) All work with sources of ionising 
radiations, including, in the case of radioactive 
substances, their storage and the disposal of 
radioactive waste, to be so arranged and 
conducted as to afford such protection that— 


(a) the maximum permissible levels provided 
for in Point 8 shall in no case be exceeded ; 
and 


(bo) the provisions of Point 9 shall be respected. 


(2) At places where workers not concerned 
with radiation work are liable to remain, or 
pass, the doses of ionising radiations and the 
concentration of radioactive substances in air 
and water not to exceed the maximum per- 
missible levels fixed by national laws or 
regulations or in a manner laid down by 
national laws or regulations. 


11. Consideration to be given to the use, 
where appropriate and practicable, of warnings 
to indicate the presence of hazards from 
ionising radiations. 


VIII. NOTIFICATION AND INSPECTION 


12. National laws or regulations to lay down 
the manner of notification, by the employer, 
of work involving exposure of persons to 
ionising radiations in the course of their 
employment. 


13. Every Member to provide for appro- 
priate inspection services responsible for super- 
vising the enforcement of the steps referred to 
in Points 6 and 7. 
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IX. AGE OF ADMISSION TO EMPLOYMENT 


14. No person under the age of 18 years to 
be employed in such radiation work as could 
make him subject to exposure in excess of the 
levels referred to in Point 4: Provided that the 
competent authority may authorise the em- 
ployment of persons between the ages of 
16 and 18 years subject to compliance with 
such conditions as it may prescribe. 


X. MONITORING 


15. Appropriate monitoring of workers and 
places of work to be carried out, in order to 
verify that— 

(a) the maximum permissible levels referred 
to in Point 8 shall in no case be exceeded ; 


(b) the provisions of Point 9 are respected. 


XI. OVEREXPOSURE 


16. Whenever a worker has been subject to 
an exposure which, according to national laws 
or regulations or as defined in a manner author- 
ised by national laws or regulations, constitutes 
an overexposure— 


(a) the worker to undergo such medical exam- 
ination, if any, as is appropriate in the 
circumstances ; 


(b) the employer to notify the competent 
authority in accordance with the require- 
ments of this authority ; 


(ce) persons competent in radiation protection 
to examine the circumstances of the over- 
exposure and report to the employer ; 


(d) the employer to take the necessary action 
on the basis of medical and technical 
findings. 


XI1l. MerpIcAL EXAMINATIONS 


17. (1) All persons to be employed in work 
by reason of which they could be subject to 
exposure to ionising radiations in excess of the 
levels referred to in Point 4, before being so 
employed and within a period to be fixed in 
one of the manners detined in Point 5, to 
undergo appropriate medical examination. 


(2) Persons who, by reason of their work, 
could be subject to exposure to ionising 
radiations in excess of the levels referred to 
in Point 4, to undergo appropriate medical 
examinations the frequency of which to be 
fixed by one of the means defined in Point 5. 


(3) No person to be employed or to continue 
to be employed in work by reason of which 
they could be subject to exposure to ionising 
radiations in excess of the levels referred to 
in Point 4, contrary to the findings of a medical 
6xamination. 


XIII. INSTRUCTION OF PERSONNEL 
18. All workers liable to be exposed to ion- 
ising radiations to be adequately instructed— 


(a) in the health hazards connected with their 
duties ; 








(b) in the precautions to be taken and the 
reasons for taking them. 


Proposed Conclusions with a View to the Adoption of 
a Supplementary Recommendation. 


I. SCOPE 


19. The Recommendation to apply to all 
occupational activities involving or liable to 
involve the mining and treatment of radio- 
active ore, the production, storage, handling, 
use or transport of any radioactive substance, 
whether sealed or unsealed, or the operation 
or use of any equipment liable to produce 
ionising radiations, and to all other activities 
involving exposure of persons to ionising 
radiations in the course of their work. 


20. The provisions of the Recommendation 
to be inapplicable when the levels established 
by national laws or regulations, or in a manner 
laid down by national laws or regulations, 
cannot be exceeded— 


(a) in the case of radioactive substances, 
whether sealed or unsealed, as regards 
the total or the specific activity (or 
concentration) and the intensity of the 
radiation ; 

(bd) in the case of apparatus generating ionising 
radiations, as regards the intensity of the 
radiation. 

21. The provisions of Points 38, 40, 41, 43, 
44 and 45 to apply to persons who by reason 
of their work could be subject to ionising 
radiation exposure in excess of the levels 
referred to in Point 4. 


II. METHODS OF IMPLEMENTATION 


22. Except as otherwise provided therein, 
the Recommendation to be implemented by 
laws or regulations, by codes of practice, or 
by other appropriate means, after consultation 
with bona fide representatives of employers 
and workers. 


Ill. GENERAL PROVISIONS 


23. For the purpose of giving effect to 
Point 7, every Member to have due regard to 
the recommendations of the International 
Commission on Radiological Protection and 
standards adopted by other appropriate inter- 
national organisations. 


IV. MAXIMUM PERMISSIBLE LEVEIS 


24. The levels fixed by national laws or 
regulations in purusuance of Points 4, 8 and 
10 (2) to have due regard to the relevant values 
recommended from time to time by the Inter- 
national Commission on Radiological 
Protection. 


V. PROTECTION AGAINST IONISING RADIATIONS 


25. (1) In cases where they ensure effective 
protection, preference to be given to collective 
methods. 
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(2) Wherever collective methods are inade- 
quate, personal protective equipment to be 
added, 


26. (1) All protective devices, appliances and 
apparatus to be suitable for the purpose for 
which they are intended. 


(2) All appropriate measures to be taken to 
provide for regular cxamination of devices, 
appliances and apparatus, in order to determine 
whether they are in good condition and are 
operating satisfactorily, and in particular— 


(a) before being put into use ; 

(6) whenever changes are made in procedures, 
equipment or shielding ; 

(ec) at intervals prescribed by the competent 
authority, 


(3) Any defects found in these devices, 
appliances and apparatus to be remedied 
forthwith. 


27. (1) Allappropriate measures of collective 
and individual protection to be taken to ensure 
that the maximum permissible concentrations 
of radioactive substances in air and in water, as 
referred to in Point 8, are not exceeded. 


(2) Unsealed sources to be manipulated with 
due regard to their toxicity. 


(3) The methods of manipulation to be 
chosen with a view to minimising the risk of 
entry of radioactive substances into the body. 


28. Plans to be made in advance for meas- 
ures— 


(a) to detect as promptly as possible any 
leakage from, or breakage of, a sealed 
source of radioactive substances liable to 
involve a risk of radioactive contamina- 
tion ; and 


(bd) to remedy it forthwith with the immediate 
collaboration, whenever necessary, of all 
the authorities concerned. 


29. Sources liable to involve exposure of 
workers to ionising radiations and the areas in 
which such an exposure may occur, to be 
identified in appropriate cases, by means of an 
easily recognisable warning sign. 


30. Adequate records to be kept by the 
undertakings of all sealed and unsealed sources 
of radioactive substances used or stored. 


31. (1) Any employer or undertaking using 
or having possession of radioactive substances, 
to make reports, as required, to the competent 
authority on the use of these substances. 


(2) If not in use, the substances to be stored 
as may be directed by the competent authority. 


32. No radioactive substance to be trans- 
ferred to another employer or undertaking 
without such notification as may be required 
by the competent authority. 


33. (1) Any person who has reason to believe 
that a radioactive source has been lost or 
mislaid, immediately to notify the competent 
person roferred to in Point 46. 


(2) Tf the loss is confirmed, the competent 
authority to be notitied without delay. 
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xii 


VI. INSPECTION AND NOTIFICATION 


34. The inspection services referred to in 
Point 13 to include, or have readily available, a 
sufficient number of persons fully conversant 
with radiation hazards and qualified to advise 
on protection against radiations. 


35. (1) Representatives of appropriate in- 
spection services to be empowered to take steps 
with a view to the remedying of defects 
observed in plant, apparatus or working 
methods which they may have reasonable 
cause to believe constitute a threat to the health 
and safety of the workers by reason of ionising 
radiations. 


(2) In order to enable representatives of 
appropriate inspection services to take such 
steps, they to be empowered, subject to any 
right of appeal to a judicial or administrative 
authority which may be provided by law;' to 
make or to have made orders requiring— — 


(a) such alterations to the installation or plant, 
to be carried out within a specified time 
limit, as may be necessary to secure com- 
pliance with the legal provisions relating 
to the health or physical integrity of the 
workers ; di 


(6) measures with immediate executory force 
if the danger to the health and physical 
integrity of the workers make this 
necessary. 


36. Every Member to provide for measures— 


(a) for supervising the distribution in con- 
formity with national laws or regulations, 
of sources of ionising radiations; and 


(b) for notifying the competent authorities 
of the delivery of these sources. 


37. (1) The employer, in a manner laid 
down by the competent authority, to notify 
this authority— 


(a) before undertaking for the first time work 
involving exposure of workers to ionising 
radiation ; 

(>) of the nature of the existing apparatus 
or installations ; 


(ce) of any measures provided for protection 
against radiations ; 


(>) before carrying out substantial extensions 
or alterations to apparatus or plant 
emitting ionising radiations or affording 
protection against them; and 


(e) of a final cessation of work involving 
exposure of workers to ionising radiation. 


VII. MonrroRInG 


38. Persons who by reason of their work 
could be subject to exposure to ionising radia- 
tions in excess of the levels referred to in 
Point 4 to— 


(a) in the case of external radiation, undergo 
personal monitoring continuously by 
means of films, dosemeters or other suit- 
able devices ; 


(>) in the case of internal radiation, when 
there is reason to believe that maximum 


permissible levels may be approached or 
have been excceded,: undergo personal 
monitoring including tests— 

(i) for radioactive contamination ; 

(ii) if practicable, for body burden ; 

(ce) in addition to measurement of the amount 
of the exposure of the whole body, undergo 
personal monitoring to measure the partial 
exposure of that part of the body where 
the greatest harm could be done. 


39. The competent authority to specify, 
where appropriate, tests for the purpose of 
detecting contamination of the hands, the body 
and the clothes of persons leaving a workplace. 


VIII. MepicaL EXAMINATIONS 


40. Persons who by reason of their work 
could be subject to exposure to ionising 
radiations in excess of the levels referred to 
in Point 4 to undergo appropriate periodic 
medical examinations by a suitably qualified 
physician with sufficient frequency to give 
appropriate protection. 


41. Additional medical examinations to be 
carried out as circumstances require, for 
example whenever there is reason to fear 
that overexposure or radioactive contamin- 
ation has occurred. 


42. Physicians who may be required to 
carry out monitoring or medical examinations 
in purusance of the provisions of the Conven- 
tion and Recommendation, to be afforded 
adequate facilities for seeing the conditions of 
work of such persons. 


IX. HEattu REcoRDs 


43. For every worker who by reason of his 
work could be subject to exposure to ionising 
radiations in excess of the levels referred to in 
Point 4, a health record to be established and 
kept in accordance with the requirements of 
the competent authority. 


44. These health records to be in a form 
standardised at the national level. 


45. So far as practicable and appropriate, a 
complete record of all doses received during 
the worker’s employment should be kept so 
that the cumulative effect may be taken into 
account in relation to his employment. 


X. APPOINTMENT OF A COMPETENT PERSON 


46. The employer to appoint a competent 
person to deal in the undertaking with questions 
of radiation protection. 


XI. ALTERNATIVE EMPLOYMENT 


47. If, as a result of overexposure, @ person 
be rendered unable for medical reasons to 
continue in his normal employment because 
of the presence of ionising radiations, every 
reasonable effort to be made to provide such a 
person with alternative employment not in- 
volving exposure to radiation. 
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Resolution coneerning Coverage hy Workmen’s 
Compensation of Harmful Effects of lonising 
Radiations. 


The General Conference of the International 
Labour Organisation, 


Considering that occupational exposure to 
ionising radiations and contaminations may 
have harmful short-term and long-term effects, 


Considering that workers suffering from such 
effects should be entitled to adequate protec- 
tion through workmen's compensation, 


Considering that workmen’s compensation 
schemes in some countries fail sufficiently to 
cover such effects ; 


Invites the Governing Body to take the need 
for adequate protection through workmen's 
compensation of workers occupationally ex- 
posed to ionising radiations and contamination 
into consideration in connection with the 
planned revision of Conventions and Recom- 
mendations concerning social security. 


Resolution concerning the Placing on the 
Agenda of the Next Ordinary Session of the 
Conference of the Question of the Protection 
of Workers against Radiations. 


The General Conference of the International 
Labour Organisation, 

Iiaving considered the sixth item on its 
agenda, dealing with the protection of workers 
against radiations, 

Having adopted the report of the Committee 
appointed to consider this item, 

Having taken note of the view expréssed in 
that report that the international instrument 
should take the form of a Convention sup- 
plemented by a Recommendation ; 

Decides— 

(1) to place on the agenda of its next ordinary 
session the question of the protection of 
workers against ionising radiations ; 

(2) to instrnct the Director-General to include 
in the report to be submitted to govern- 
ments under paragraph 6 of article 39 of 
the Standing Orders of the Conference the 
text of a Convention supplemented by a 
Recommendation. 
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APPENDIX D 





SuMMARY OF LICENSEE RADIATION INCIDENTS 


U.S. AToMiIc ENERGY COMMISSION, 
Washington, D.C., September 2, 1959. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR SENATOR ANDERSON: We enclose herewith for your information sum- 
maries of licensee radiation incidents investigated by the Commission since our 
previous report to you on December 31, 1958, covering such radiation incidents. 

The cases summarized herein involve unusual exposures of personnel con- 
tamination of personnel and/or property and other abnormal occurrences involy- 
ing licensees. We have not reported here incidents which were covered in the 
Book I of a report to the Joint Committee on Atomic Energy dated December 
1958, and entitled “Employee Radiation Hazards and Workmen's Compensation” 
(later incorporated in Joint Committee print of same title dated February 1959). 

We will be pleased to furnish any additional information concerning a par- 
ticular case or cases should you or members of the committee so desire. 

Sincerely yours, 
B. E. HoLLINGsworrtH, 
Deputy General Mandger. 


SuMMARY OF RADIATION INCIDENCES INVOLVING LICENSEES 


U.S. Radium Corp., Bloomsburg, Pa., May 11, 1959; October 2, 1957 


During the week of April 13, 1958, an employee received a calculated whole 
body dose of approximately 9 rem. Calculations were based on routine weekly 
tritium bio-assay data. This incident resulted from the employee transferring 
defective tritium gas filled tubes to closed containers. The employee was trans- 
ferred to other duties not involving radiation. 

Licensee records showed that four employees were exposed to radiation 
during periods of 13 consecutive weeks in 1957 in amounts ranging from 3050 
mr to 3600 mr as indicated by film badges. The exact cause of the exposures 
could not be determined. Steps were instituted to require the licensee to limit 
personnel exposures to values at or below the limits specified in 10 CFR 20. 


Veadowbrook Hospital, Hempstead, N.Y., May 8, 1959 


On May 5, 1959, a spill of 100-200 microcuries of iodine-131 as sodium iodide 
occurred at the licensee’s laboratory. Investigation disclosed some contamination 
of the laboratory. The licensee conducted partial decontamination, then applied 
two coats of paint to the floor in order to localize any remaining contamination 
and locked the room. No personnel exposure above 10 CFR 20 limits occurred. 


Dr. Nathan Entner, New York, N.Y., April 6, 1959 


On March 31, 1959, the licensee spilled 0.1 millicurie of phosphorus-32 while 
filling centrifuge tubes at the New York University School of Medicine. Approxi- 
mately 10 microcuries were absorbed on licensee’s trousers. Decontamination 
of the laboratory required 2 days. The calculated upper limit of exposure to 
approximately 300 square centimeters of the licensee’s skin was about 1.5 rad 
but may have been less due to shielding offered by his clothing. 


Newport News Shipbuilding € Dry Dock Co., Newport News, Va., March 27, 1959; 
March 12, 1959 

Two employees received film badge exposures of 1.7 r and 1.6 r, respectively, 
while doing radiography work on March 26, 1959, with a camera containing a 
35 curie cobalt-60 source. These exposures were in part caused by the source 
control connector section coming loose from the control cable causing the source 
to be exposed ; the direct cause was failure of the one employee to follow written 
safety instructions. Both employees were removed from radiation work for 
further training. 

For the period February 9-15, 1959, an employee had a film badge exposure ‘of 
1.7 r while doing radiography work. Investigation failed to establish the cause 
of the exposure. A medical examination was negative. The employee was 
removed permanently from radiography work by the licensee. 
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Durango Mill, Vanadium Corporation of America, Durango, Colo., March 23, 1959 


On March 19, 1959, a fire occurred in the mill’s final drying and packaging 
area with resultant damage of about $5,000. The fire was caused by the un- 
attended use of an open flame and the damage was limited to structure and 
wiring. Operations ceased for about 14 hours. No exposure to personnel was 
experienced. 


Froehling & Roberston, Norfolk, Va., March 20, 1959; March 23, 1959 


On March 11, 1959, an employee while engaged in radiography work received 
a film badge exposure of 1.5 r when he improperly connected the source cable 
coupling and remote control cable of the camera. A 40 curie iridium-192 source 
was being used in the camera. The licensee will revise his safety procedures. 

During the period of December 1-4, 1958, another employee received a film 
badge exposure of 1 r while engaged in radiography work with a camera con- 
taining a 28 curie iridium-192 source. The employee inadvertently cranked the 
source into an exposed position and failed to conduct a radiation survey of the 
area. Licensee management removed the employee from further radiographic 
duties. 


Richardson X-Ray Service, Alhambra, Calif., February 26, 1959 


An employee received a film badge exposure of 2 r during the period of Decem- 
ber 30, 1958 to January 12, 1959, while conducting radiograpay work. He re 
signed from the company after working 30 days. 


Tracerlab, Inc., Waltham, Mass., February 11, 1959 


A spill of 50 millicuries of carbon-14 as sodium acetate in alcohol occurred 
in the licensee’s laboratory on the night of February 9, 1959, when a flask shat- 
tered. Decontamination procedures were followed and the laboratory reopened 
within 2 weeks after the incident. No individual was reported to have received 
an overexposure. 


Pittsburgh Testing Laboratories, Pittsburgh, Pa., December 4, 1958 


During the week of November 17, 1958, an employee received a film badge 
exposure of 9.9 r while doing radiography work with a 17 curie iridium-192 
source. The incident apparently was due to the employee's failure to retract 
the source into and lock the camera following a radiographic shot. The em- 
ployee’s future work with radioactive material was limited by licensee. 


Arnold Greene & Co. Inc., Cambridge, Mass., December 4, 1958 


On December 3, 1958, an employee received a film badge exposure of 6 r whole 
body and calculated hand exposure of about 250 r. The incident resulted from 
the employee’s negligence in use of the radiographic camera and his failure to 
have a survey instrument at the job site. Employee’s medical examination was 
negative. 


New England Nuclear Corp., Boston, Mass., November 12, 1958 


During the transfer of several hundred curies of tritium from a shipping con- 
tainer to a vacuum manifold, the valve to a vacuum pump was inadvertently 
left open. The pump exhausted into a hood which in turn exhausted through 
a roof stack. No individuals were overexposed but the concentrations of tritium 
released to the atmosphere exceeded the permissible limits for a short time. 


Battelle Memorial Institute, Columbus, Ohio, November 19, 1958 


On October 21, 1958, two employees received a film badge exposure of 1.03 
and 0.97 r, respectively, while removing biological shieiding plugs from a reactor 
beam port. One of the employees failed to follow standard operating procedures. 
The licensee therefore revised procedures to require a member of the licensee’s 
research staff to supervise this operation. 


Mare Island Naval Shipyard, Vallejo, Calif., November 12, 1958 


An employee received a film badge exposure of 4.8 r during the month of 
August 1958, while engaged in radiography work with a 50 curie iridium—192 
source and cobalt-—60 sources. Future exposure of employees has been limited, 
The medical examination was negative. 


Dr. John R. Helff, New Brunswick, N.J., October 14, 1958 


An employee received a film badge exposure of 3 r and 1.1 r on May 3, 1958 
and December 21, 1957, respectively, while handling various isotopes in quan- 
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tities from 1 to 400 millicuries at the Middlesex General Hospital, New Bruns- 
wick, N.J. Measures have been taken by the licensee to prevent recurring 
overexposures. 


Admiral Corp., Chicago, Ill., September 15, 1958 


During the week of August 11, 1958, an employee received a film badge exposure 
of 2.4 r while handling vitals of radium foil sources of 6.6 millicuries each. 
Employee’s duties also involved work with byproduct material. Operating con- 
trol procedures were revised by the licensee. 


Peerless Manufacturing Co., Dallas, Tezx., August 19, 1958 


An employee received an accumulated dosimeter exposure of 3570 mr during 
the 13 weeks from March 10 to June 2, 1958, and the 13-week total remained 
above 3000 mr for 7 succeeding weeks. During this period the employee received 
weekly exposures between 300 and 900 mr. The employee was doing radio 
graphic work using a cobalt-60 sealed source with an estimated strength of 
660 millicuries. The licensee revised his operation control procedures. 


Texas Pipe Bending Co., Inc., Houston, Tev., August 18, 1958 


During the wek of July 28, 1958, an employee received a film badge exposure 
of 3280 mr. It appears that the employee was working with a defective X-ray 
machine at time of exposure. The employee’s other duties involved use of 
byproduct material. 


Isotopes Specialties Co., Inc., Burbank, Calif., August 12, 1958 


During an inspection of the licensee’s activities, records showed that during 
the week of September 27, 1957, an employee received a film badge exposure 
of 930 mrem. Exposure was attributed to radiation coming from partially un- 
shielded sources located in a hood in an adjacent laboratory room. The licensee 
took corrective action by moving the operations to better quarters. 


Portsmouth Naval Shipyard, Portsmouth, N.H., August 11, 1958 


On August 6-6, 1958, four employees received film badge exposures ranging 
from 0.6 rem to 7.5 rem. Exposures occurred as a result of mechanical failure 
of a camera containing a 7 curie iridium-—192 source. The source became de- 
tached from the camera cable and remained in the guide tube. Future radiation 
exposures of the four employees were limited by licensee and steps were taken to 
intensify safety program. 


Industrial X-Ray Engineers, Seattle, Wash., August 7, 1958 


An employee received a film badge exposure of 1175 mr during the week of 
July 7, 1958, while performing radiography of welds. Employee’s blood test 
was negative. Licensee failed to have a survey instrument at job site and to 
post the area. Corrective action was undertaken by the licensee to preclude 
similar occurrences. 


Goodyear Tire € Rubber Co., Los Angeles, Calif., May 7, 1958 


On May 3, 1958 and during November 1957, an employee received film badge 
exposures which were reported in “arbitrary units” of 3130 and 13,475, respect- 
ively, while working on a beta gauge containing two 15 millicurie strontium—90 
sources. The licensee and film badge processor were unable to determine the 
exposure results in terms of mrormrem. Additional shielding has been provided 
for the sources and the licensee has revised his operating procedures to prevent 
recurrence of such exposures. 


New York Shipbuilding Corp., Camden, N.J., April 24, 1958 
An employee received a film badge exposure of 1.6 r while repairing and test- 
ing an X-ray machine. His other duties involved the use of byproduct material. 


The licensee transferred the employee to another department to assure no 
further exposure. 


New England Center Hospital, Boston, Mass., April 1, 1958 


During an experiment on March 3, 1958, an employee received a calculated 
exposure to left eye of 2.5 rad as a result of the breakage of a syringe con- 
taining 2 millicuries of phosphorus-32 in solution. All clothing and property 
were successfully decontamined and the employee’s medical examination proved 
to be negative. 
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Technical Operations, Inc., Arlington, Mass., September 18, 1957 


During the week of February 11, 1957, an employee received a calculated 
exposure of 962 mrem. Another employee received a calculated exposure of 3.1 
rem and 3 rem for the weeks of August 16 and 30, 1957, respectively. The licensee 
outlined corrective measures to reduce the possibilities of overexposure. 


Industrial Welding and Testing Laboratory, Houston, Tez., July 28, 1957, August 
4, 1957, September 8, 1957, November 14, 1958 


An employee received a film badge exposure of 1 r during the week of July 28, 
1957. During the week of August 4, 1957, another employee received a film 
badge exposure of 2 r and a third employee received an exposure of 960 mr during 
the week of September 8, 1957. An inspection at a later date disclosed that 
licensee had taken action to prevent recurrence. 

On November 1, 1958, eight employees received calculated exposures ranging 
from 0.13 to 1 rem, whole body, and from 4 to 560 rem, hand. The incident re- © 
sulted from the loss of a 1 curie cobale-60 source to an oil pipeline and later ap 
pearing at the head of a filter casing near a pump in the pipeline. Medical 
examination disclosed no physiological effects. The licensee was required to 
provide adequate emergency instructions for all operations. 


Convair Division, General Dynamics Corp., Fort Worth, Tez., July 3, 1957 


During the week of June 24, 1957, an employee received a film badge exposure ~ 
of 1857 mr neutron and gamma radiation during a reactor experiment. Employee 
was transferred to nonradiation work until his average exposure was reduced to 
limits specified in Commission regulations. 
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